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PREFACE. 


The  work,  of  which  the  present  little  volume  formn 
the  first  part,  has  been  undertakeu,  at  the  suggestiou 
of  several  eminent  educationists,  to  supply  a  palpable 
want.  The  works  on  Botany,  many  of  them  of  great 
axcellence,  which  have  found  their  way  into  this 
country,  liave  been  prepared  with  reference  to  climates 
differing,  in  some  cases,  very  widely  from  our  own. 
They  consequently  contain  accounts  of  many  plants 
which  are  entirely  foreign  to  Canada,  thus  obstructing 
the  search  for  descriptions  of  those  which  happen  to  be 
common  to  our  own  and  other  countries  ;  and,  on  the 
other  hand,  many  of  our  Canadian  species  are  not  men- 
tioned at  Cill  in  some  of  the  Classifications  which  have 
been  in  use.  It  is  believed  that  the  Classification  which 
is  to  form  the  second  part  of  this  work  will  be  found  to 
contain  all  the  commonly  occurring  species  of  the 
Provinces  whose  floras  it  is  designed  to  illustrate,  with- 
out being  burdened  with  those  which  are  either  ex- 
tremely rare,  or  which  do  not  occur  in  Canada  at  all. 

The  present  Part  is  designed  to  teach  the  Elements 
of  Structural  Botany  in  accordance  with  a  method  which 
is  believed  to  be  more  rational  than  that  commonly 
adopted;  and  it  will  be  found  to  supply  alLihaiT'is 
requisite  for  passing  the  examinations  for  Teachers' 
Oertifiofttes  of  all  grades,  as  well  as  any  others  demand- 
ing an  elementary  knowledge  of  the  subject.  It 
contains  familiar  descriptions  of  common  plants,  illus- 
trating the  chief  variations  in  plant-structure,  with  a  view 
to  laying  a  foundation  for  the  intelligent  study  of 
Systematic  Botany  with  the  aid  of  the  second  part; 
then  follow  a  few  lessons  on  Morphology ;   and  the 
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Elements  of  Vegetable  Histology  are  treated  of  in  as 
simple  and  brief  a  manner  as  was  thought  to  be  con- 
sistent with  the  nature  of  the  subject. 

The  Schedules,  the  use  of  which  is  very  strongly 
recommended,  were  devised  by  the  late  Professor  Hens- 
low,  of  Cambridge  University,  to  fix  the  attention  of 
pupils  upon  the  saUent  points  of  structure.  They  will 
be  found  invaluable  to  the  teacher  as  tests  of  the  accu- 
racy of  his  pupils'  knowledge.  The  cost  of  striking  ofif 
a  few  hundred  blanks  of  each  sort  would  be  very 
trifling,  and  not  worth  considering  in  view  of  the 
resulting  advantages. 

The  wood-cuts  are  from  drawings  from  living  speci- 
mens, except  in  two  or  three  instances  where  assistance 
was  derived  from  cuts  of  well-known  excellence  in 
standard  works  on  Botany.  It  need  hardly  be  said 
that  the  engravings  are  not  in  any  sense  intended  to 
take  the  place  of  the  living  plants.  They  are  designed 
chiefly  to  assist  in  tlie  examination  of  the  latter,  and 
whilst  it  is  hoped  that  they  may  be  of  service  to  those 
who  may  desire  to  read  the  book  in  the  winter  season, 
it  is  strongly  urged  upon  teachers  and  students  not  to 
be  satisfied  with  them  as  long  as  the  plants  themselves 
are  available. 

The  works  most  frequently  consulted  in  the  prepar- 
ation of  the  text  are  those  of  Hooker,  Gray,  Bentloy  and 
Oliver. 

Finally,  the  Authors  look  for  indulgence  at  the  hands 
of  their  fellow-teachers,  and  will  bo  glad  to  receive  sug- 
gestions tending  to  increase  the  usefulness  of  the  work, 
and  to  extend  a  taste  for  what  must  ever  bo  regarded  as 
one  of  the  most  refining  as  well  as  one  of  the  most 
practically  UHoful  of  studies. 

agvUnibtr.  1870, 
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THE    ELEMENTS 


OF 


STRUCTURAL   BOTANY 


1.  The  study  of  Botany  is  commonly  rendered  unat- 
tractive to  the  beginner  by  the  order  in  which  the  parts 
of  the  subject  are  presented  to  him.  His  patience  be- 
comes exhausted  by  the  long  interval  which  must  neces- 
sarily elapse  before  he  is  in  a  position  to  do  any  practical 
work  for  himself.  In  accordance  with  the  usual  plan, 
some  months  are  spent  in  committing  to  memory  a 
mass  of  terms  descriptive  of  the  various  modifications 
which  the  organs  of  plants  undergo  ;  and  not  until  the 
student  has  mastered  these,  and  perhaps  been  initiated 
into  the  mysteries  of  the  fibro- vascular  system,  is  he 
permitted  to  examine  a  plant  as  a  whole.  In  this 
little  work,  we  purpose,  following  the  example  of  some 
recent  writers,  to  reverse  this  order  of  things,  and  at 
the  outset  to  put  into  the  learner's  hands  some  com- 
mon plants,  and  to  lead  him,  by  his  own  examination 
of  these,  to  a  knowledge  of  their  various  organs — to 
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cultivate,  in  short,  not  merely  his  memory,  but  .also, 
and  chiefly,  his  powers  of  observation. 

It  is  desirable  that  the  beginner  should  provide  him- 
self with  a  magnifying  glass  of  moderate  power  for 
examining  the  more  minute  parts  of  specimens ;  a 
sharp  penknife  for  dissecting ;  and  a  couple  of  fine 
needles,  which  he  can  himself  insert  in  convenient 
handles,  and  which  will  be  found  of  great  service  in 
separating  delicate  parts,  and  in  impaling  fine  portions 
for  examination  with  the  aid  of  the  lens. 


CHAPTEK  I. 


EXAMINATION    OF   A    BUTTERCUP. 

2.  To  begin  with,  there  is  no  plant  quite  so  suitable 
as  our  common  Buttercup.  Tliis  plant,  which  has 
conspicuous  yellow  flowers,  may  be  found  growing  in 
almost  every  moist  meadow.  Having  found  one,  take 
up  the  whole  plant,  loosening  the  soil  a  little,  so  as  to 
obtain  as  much  of  the  Root  as  possible.     Wash  away 

the  earth  adher- 
ing to  the  latter 
part,  and  tlicn 
proceed  to  ex- 
amine your  spoo- 
imou.  Begin- 
ning with  the 
Root,  ( Fig.  1)  the 
Yig,  1.  fi  r  H  t    uoticeab)  ♦^ 

Uiin<^  is  that  it  is  not  of  tho  same  colour  as  the  rest  of 
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the  plant.  It  is  nearly  white.  Then  it  is  not  of  tho 
same  form  as  the  part  of  the  plant  above  ground. 
It  is  made  up  of  a  number  of  thread-like  parts  which 
spread  out  in  all  directions,  and  if  you  examine  one  of 
these  threads  through  your  magnifying  glass,  you  will 
find  that  from  its  surface  are  given  off  many  finer 
threads,  called  rootlets.  These  latter  are  of  great  im. 
portance  to  the  plant ;  it  is  largely  by  means  of  their 
tender  extremities,  and  the  parts  adjacent  to  these, 
that  it  imbibes  the  nutritious  fluids  contained  in  the 
soil. 

Whilst  you  are  looking  at  these  delicate  rootlets,  you 

may  perhaps  wonder  that  they  should  be  able  to  make 

their  way  through  the  soil,  but.  how  they  do  this  will  be 

apparent  to  you  if  you  examine  the  tip  of  one  of  them 

with  a  microscope  of  considerable  power.     Fig.  2  repre- 

I         sents  such  a  tip  highly  magnified.     It  is  to 

lUllillin         ^®  observed  that  tlie  growth  of  the  rootlet 

j||]]fl|         does  not  take  place  at  the  very  extremity, 

g|M( i  but  immediately   behind  it.     The  extreme 

^^ *    tip  consists  of  harder  and  firmer  matter  than 

Fig.  2.  that  behind,  and  is  in  fact  a  sort  of  cap  or 
thimble  to  protect  the  growing  part  underneath.  As 
the  rootlet  grows,  this  little  thimble  is  pushed  on  first 
through  the  crevices  of  the  soil,  and,  as  you  may  sup- 
pose, is  soon  worn  away  on  the  outside,  but  it  is  as 
rapidly  renewed  by  the  rootlet  itself  on  the  inside. 

Another  difference  between  the  root  and  the  part 
above  ground  you  will  scarcely  have  failed  to  discover : 
the  root  has  no  leaves,  nor  has  it  any  buds. 

You  may  describe  the  root  of  the  Buttercup  &&  fibrous. 
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3.  Let  us  now  look  at  the 
Stem.  (Fig.S.)  It  is  upright, 
pretty  firm,  coloured  green, 
and  leaves  spring  from  it  at 
intervals.  As  there  is  scarce- 
ly any  appearance  of  wood  in 
it,  we  may  describe  it  as 
herbaceous.  At  several  points 
alongthemain  stem  branches 
are  given  off,  and  you  will 
observe  that  immediately 
below  the  point  from  which 
every  branch  springs  there 
is  a  leaf  on  the  stem.  The 
angle  between  the  leaf  and 
the  stem,  on  the  upper  side' 
is  called  the  aa-il  of  the  leaf 
(axilla,  an  armpit),  and  it  is 
a  rule  to  which  there  are 
scarcely  any  exceptions,  that 
branches  can  only  spring 
from  the  axils  of  leaves. 

The    stem    and    all    the 
branches  of  our  plant  termi- 
ng. 8  nate,  at  their  upper  extremi- 
ties, either  in  flowers  or  in  flower-buds. 

4.  Let  us  now  consider  the  Leaves.  A  glance  will 
show  you  that  the  loaves  of  this  plant  are  not  all  alike. 
Those  at  the  lower  end  of  the  stem  have  long  stalks,  (Fig. 
4)  which  we  shall  henceforward  speak  of  as  jx'tiolfs.  Those 
a  little  higher  up  have  ])ofiole8  too,  but  they  are  not 
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quite  80  long  as  the  lower  ones,  and  the  highest  leaves 
have  no  petioles  at  all.  They  appear  to  be  sitting  on 
the  stem,  and  hence  are  said  to  be  sessile.  The  lowest 
leaves  oi  all,  as  they  seem  to  spring  from 
the  root,  may  be  described  as  radical, 
whilst  the  higher  ones  may  be  called 
cauV.ne  {cauUs,  a  stem).  The  broad  part 
of  a  leaf  is  its  blade.  In  the  plant  we 
are  now  examining,  the  blades  of  the 
leaves  are  almost  divided  into  distinct 
pieces,  which  are  called  lobes,  and  each  of 
these  again  is  more  or  less  deeply  cut. 
Both  petioles  and  blades  of  our  leaves  are 
covered  with  minute  hairs,  and  so  are  said 
to  be  hairy. 

Fig.  4. 

Hold  up  one  of  the  leaves  to  the  light,  and  you  will 
observe  that  the  veins  run  through  it  in  all  directions, 
forming  a  sort  of  net-work.  The  leaves  are  therefore 
net-veined. 

The  points  along  the  stem  from  which  the  leaves 
arise  are  called  nodes,  and  the  portions  of  stem  between 
the  nodes  are  called  internodes. 

5.  Let  us  next  examine  the  Flowers.  Each  flower  in 
our  plant  is  at  the  end  either  of  the  stem  or  of  a  branch 
of  the  stem.  The  upper  portions  of  the  stem  and  its 
branches,  upon  which  the  flowers  are  raised,  are  called 
the  peduncles  of  the  flowers. 

Take  now  a  flower  which  has  just  opened. 

Beginning  at  the  outside,  you  will  find  five 

little  spreading  leaves,  somewhat  yellowish 

in  colour.     Each  of  these  is  called  a  sepal, 

y.    g         and  the  five  together  form  the  calyx  of  the 
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flower.  If  yoii  look  at  a  flower  which  is  a  little  older, 
you  will  probably  not  find  any  sepals.  They  will  have 
fallen  off,  and  for  this  reason  they  are  said  to  be  decidu- 
ous. So,  in  like  manner,  the  leaves  of  most  of  our 
trees  are  deciduous,  because  they  fall  at  the  approach  of 
winter.  You  will  find  that  you  can  pull  off  the  sepals 
one  af  a  lime,  without  disturbing  those  that  remain. 
This  shows  that  they  are  not  connected  together.  They 
are  therefore  said  to  he  free,  and  the  calyx  is  described 
as  polysepaloiis. 

Inside  the  circle  of  sepals  there  is  another  circle  o\ 
leaves,  usually  five  in  number,  bright  yellow  in  colour, 
and  much  larger  than  the  sepals.  Eacli  of  them  is 
called  a  petal,  and  the  five  together  form  the  corolla  of 
the  flower.  Observe  carefully  that  each  petal  is  not  in- 
serted in  front  of  a  sepal,  but  in  front  of  the  space  be- 
tween two  sepals.  The  petals  can  be  removed  one  at  a 
time  hke  the  sepals.  They,  too,  are  free,  and  the  cor- 
olla is  pohjpetalous.  If  you  compare  the  petals  with  one 
another,  you  will  see  that  they  are,  as  nearly  as  possi- 
ble, alike  in  size  and  shape.  The  corolla  is  therefore 
regular. 

6.  We  have  now  examined,  minutely  enough  for  our 
present  purpose,  the  calyx  and  corolla.  Though  their 
divisions  arc  not  coloured  green,  like  the  ordinary  leaves 
of  the  plant,  still,  from  their  general  form,  yon  will  have 
no  difliculty  in  accepting  the  statement  tliat  tlio  sepals 
and  petals  are  in  reality  leaves.  It  will  not  bo  quite  so 
apparent  tliat  tlio  parts  of  the  flower  which  still  remain 
are  also  only  modifications  of  the  same  structure.  But 
there  is  good  evidence  that  this  is  the  case.     Let  ur, 
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however,  examine  these  parts  that  re- 
main. There  is  first  a  large  number  of 
little  yellow  bodies,  each  at  the  top  of  a 
little  thread-like  stalk.  Each  of  these 
bodies,  with  its  stalk,  is  called  a  stamen. 
The  little  body  itself  is  the  anther,  and  the  stalk  is  its 
filament.  Your  magnifying  glass  will  show  you  that 
each  anther  consists  of  two  oblong  sacs,  united  length- 
wise, the  filament  being  a  continuation  of  the  line  of 
union.    (Fig.  7.) 

If  you  look  at  a  stamen  of  a  flower  which 
has  been  open  some  time,  you  will  find  that 
each  anther-cell  has  split  open  along  its 
outer  edge,  and  has  thus  allowed  a  fine 
yellowish  dust  to  escape  from  it.  (Fig.  8.) 
This  dust  IS  called  pollen.  A  powerful 
Fir.  7.  Fig  8  magnifier  will  show  this  pollen  to  consist  of 
grains  havmg  a  distmct  form. 

As  the  stamens  are  many  m  number,  and  free  from 
each  other,  they  are  said  to  be  polyandrous. 

7.  On  removing  the  stamens  there  is  still  left 
a  little  raised  mass,  (Fig.  9)  which  with  the  aid 
of  your  needle  you  will  be  able  to  separate  into 
a  number  of  distinct  pieces,  all  exactly  alike,  and 
looking  something  like  unripe  seeds.  Fig.  10 
shows  one  of  them  very  much  magnified,  and  cut 
through  lengthwise.  These  Uttle  bodies,  taken 
separately,  are  called  carpels.  Taken  together, 
they  form  the  pistil.  They  are  hollow,  and 
each  of  them  contains,  as  the  figure  shows,  a 
little  grain -like  substance  attached  to  the  lower  end  of 
its  cavity.  This  substance,  in  its  present  condition,  is 
the  ovule,  and  later  on  becomes  the  seed. 


Fig  10. 
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You  will  notice  that  the  carpel  ouds,  at  the  top,  in  a 
little  bent  point,  and  that  the  convex  edge  is  more  or 
less  rough  and  moist,  so  that  in  flowers 
whose  anthers  have  burst  open,  a  quan- 
tity of  pollen  will  be  found  sticking  there. 
This  rough  upper  part  of  the  carpel  is 
called  the  stiyma.  Fig.  11  shows  a  stigma 
Fig.  11.  greatly  magnified.     In  many  plants  the 

stigma  is  raised  on  a  stalk  above  the  ovary.  Such  a 
stalk  is  called  a  style.  In  the  Buttercup  the  style  is  so 
short  as  to  be  almost  suppressed.  When  the  style  is 
entirely  absent  the  stigma  is  said  to  be  sessile.  The 
hollow  part  of  the  carpel  is  the  ovary. 

In  our  plant  the  pistil  is  not  connected  in  any  way 
with  the  calyx,  and  is  consequently  said  to  be  free  or 
superior,  and,  as  the  carpels  are  not  united  together, 
the  pistil  is  said  to  be  apocarpous. 

8.  Bemove  now  all  the  carpels,  and  there  remains 
nothing  but  the  swollen  top  of  the  peduncle.  Tliis 
swollen  top  is  the  receptacle  of  the  flower.  To  it.  in  the 
case  of  the  Buttercup,  all  four  parts,  calyx,  corolla, 
stamens,  and  pistil,  are  attached.  "When  a  flower  has 
all  four  of  those  parts  it  is  said  to  be  complete. 

0.  L  it  us  now  return  to  our  statement  that  the  struc- 
ture of  stamens  and  pistils  is  only  a  modi- 
fication of  leaf-structure  generally.  The 
stamen  looks  loss  like  a  loaf  than  any  other 
part  of  the  flower.  Fig.  12  will,  however, 
serve  to  show  you  the  plan  upon  which  the 
botanist  considers  a  stamen  to  be  formed. 
The  antluir  corresponds  to  tlio  leaf-blade, 
and  the  filament  to  the  petiole.  The  two 
rig.  12        cells  of  the  anther  correspond  to  the  two 
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'mlvGs  of  the  leaf,  and  the  cells  burst  open  along  what 
imswers  to  the  margin  of  the  leaf. 

10.  In  the  case  of  apocarpous  pistils,  as  that  of  the 
Buttercup,  the  botanist  considers  each  carpel  to  be 
formed  by  a  leaf-blade  doubled  leu gth wise  until  the 
edges  meet  and  unite,  thus  forming  the  ovary.  Fig.  13 
will  make  this  clear. 

11.  There  are  many  facts  which  support  this  theory 
ao  to  the  nature  of  the  different  parts  of  the  flower. 
Suffice  it  to  mention  here,  that  in  the  white  Water- 
Lily,  iu  which  there  are  several  circles  of  sepals 
and  petals,  it  is  difficult  to  say  where  the  sepals 
end  and  the  petals  begin,  on  account  of  the 
gradual  change  from  one  set  to  the  other.    And 

Fig.  13.  ^^^  ^^^y  is  there  a  gradual  transition  from  se- 
pals to  petals,  but  there  is  likewise  a  similar  transition 
from  petals  to  stamens,  some  parts  occurring,  which  are 
neither  altogether  petals,  nor  altogether  stamens,  but  a 
mixture  of  both,  being,  imperfect  petals  with  imperfect 
anthers  at  their  summits.  We  can  thus  trace  ordinaiy 
leaf-forms,  by  gradual  changes,  to  stamens. 

We  shall,  then,  distinguish  the  leaves  of  plants  as 
foliarje-leaves,  and  JJou-ev-haves,  giving  the  latter  name 
exclusively  to  the  parts  which  make  up  the  flower, 
and  the  former  to  the  ordinary  leaves  which  grow 
upon  the  stem  and  its  branches. 

12.  You  are  now  to  try  and  procure  a  Buttercup 
whose  flowers,  or  some  of  them,  have  withered  away, 
leaving  only  the  head  of  carpels  on  the  receptacle.  The 
carpels  will  have  swollen  considerably,  and  will  now 
show  themselves  much   more  distinctly  than   in    the 
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flower  which  we  have  been  exam- 
ining. This  is  owing  to  the  growth 
of  the  ovules,  which  have  now 
become  seeds.  Remove  one  of 
Fig.  u.  Fig.  15.  the  carpels,  and  carefully  cut  it 
through  the  middle  lengthwise.  You  will  find  that  the 
seed  almost  entirely  fills  the  cavity.  (Figs.  14  and  15.) 
This  seed  consists  mainly  of  a  hard  substance 
called  albumen,  enclosed  in  a  thin  covering.  At 
the  lower  end  of  the  albumen  is  situated  a  very 
small  body,  which  is  the  embryo.  It  is  this 
which  develops  into  a  new  plant  when  the  seed  germi- 
nates. 

13.  We  have  seen  then  that  our  plant  consists  of 
several  parts : 

(1).  The  Root.  This  penetrates  the  soil,  avoiding 
the  hght.  It  is  nearly  white,  is  made  up  of  fibres,  from 
which  numbers  of  much  finer  fibres  are  given  off,  and 
is  entirely  destitute  of  buds  and  leaves. 

(2).  The  Stem.  This  grows  upward,  is  coloured, 
bears  foliage-leavos  at  intervals,  gives  off  branches  from 
the  axils  of  these,  and  bears  flowers  at  its  upper  end. 

(3).  The  Leaves.  Those  are  of  two  sorts  :  Foiw^f- 
Icavet  and  Flotcer-lcaves.  The  former  are  sub-divided 
into  radical  and  cauline,  and  the  latter  make  up  the 
flower,  tlio  parts  of  which  aie  four  in  number,  viz. : 
calyx    corolla,  stamens,  and  pistil. 

It  la  of  groat  importance  that  you  should  make  your- 
aelyes  thoroughly  familiar  with  the  different  parts  of  the 
plant,  .as  just  doHcribcd,  before  going  further,  and  to 
that  end  it  will  be  dnsirable  for  you  to  review  the  pre- 
Bont  chapter  carefully,  giving  special  attention  to  those 
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parts  which  were  not  perfectly  plain  to  you  on  your  first 
reading. 

In  the  next  chapter,  wc  shall  give  a  very  brief  ac- 
count of  the  uses  of  the  different  parts  of  the  flower.  If 
found  too  difficult,  the  study  of  it  may  be  deferred  until 
further  progress  has  been  made  in  plant  examination. 


CHAPTEK  II. 

FUNCTIONS  OF  THE  ORGANS  OP  THE  FLOWEB. 

14.  The  chief  use  of  the  calyx  and  corolla,  or  flora,, 
emiehp^,  as  they  are  collectively  called,  is  to  protect  the 
other  parts  of  the  flower.  They  enclose -the  stamens  and 
pistil  in  the  bud,  and  they  usually  wither  away  and  dis- 
appear shortly  after  the  anthers  have  shed  their  pollen, 
that  is,  as  we  shall  presently  see,  as  soon  8i.s  their  ser- 
vices as  protectors  are  no  longer  required. 

15.  The  corollas  of  flowers  are  usually  bright-colour- 
ed, and  frequently  sweet-scented.  There  is  little  doubt 
that  these  qualities  serve  to  attract  insects,  which,  in 
search  of  honey,  visit  blossom  after  blossom,  and,  bring- 
ing their  hairy  limbs  and  bodies  into  contact  with  the 
open  cells  of  the  anthers,  detach  and  carry  away  quan- 
tities of  pollen,  some  of  which  is  sure  to  be  rubbed  off 
upon  the  stigmas  of  other  flowers  of  the  same  kind, 
subsequently  visited. 

16.  The  essential  part  of  the  stamen  is  the  anther, 
and  the  purpose  of  this  organ  is  to  produce  the  pollen, 
which,  as  you  have  already  learned,  consists  of  minute 
grains,  having  a  definite  structure.  These  little  grains 
are  usually  alike  in  plants  of  the  same  kind.     They  are 
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furnished  with  two  coats,  the  inner  one  extremely  thin, 
and  the  outer  one  much  thicker  by  comparison.  The 
interior  of  the  pollen-grain  is  filled  with  liquid  matter. 
When  a  pollen-grain  falls  upon  the  moist  stigma  it 
begins  to  groiv  in  a  curious  manner.  (Fig.  17).  The 
inner  coat  pushes  its  way  through  the  outer  one, 
at  some  weak  point  in  the  latter,  thus  forming  the 
beginning  of  a  slender  tube.  This  slowly  pene- 
trates the  stigma,  and  then  extends  itself  down- 
Fig.  17.  wards  through  the  style,  until  it  comes  to  the 
cavity  of  the  ovary.  The  liquid  contents  of  the  pollen- 
grain  are  carried  down  through  this  tulbe,  which  remains 
closed  at  its  lower  end,  and  the  body  of  the  grain  on  the 
stigma  withers  away. 

The  ovary  contains  an  ovule,  which  is  attached  by 

one  end  to  the  wall  of  the  ovary.    The  ovule  consists  of 

a  kernel,  called  the  nucleus,  which  is  usually  surrounded 

by  two  coats,  through  both  of  which  there  is  a 

minute  opening  to  the  nucleus.     This  opening 

is  called  the  mtrropyle,  and  is  always  to  be 

Fig.  18.  lound  at  that  end  of  the  ovule  which  is  not 

attached  to  the  ovary.  (Fig.  18,  w.) 

About  the  time  the  anthers  discharge  their  pollen,  a 
little  cavity,  called  the  nnhr^io-snc,  appears  inside  the 
nucleus,  near  the  micropyle.  The  pollen-tube,  with  its 
liquid  contents,  enters  the  ovary,  passes  through  the 
micropyle,  penetrates  the  nucleus,  and  attaches  itself  to 
the  outer  surface  of  the  embryo-sac.  Presently  the 
tube  beooxnes  empty,  and  then  withers  away,  and,  in 
tho  meanwliilo,  a  minute  body,  wliich  in  time  developos 
into  the  embryo,  makes  its  appearance  in  tho  embryo- 
sao,  and  from  that  time  the  ovule  may  properly  be 
called  a  seed. 
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17,  In  order  that  ovules  may  become  seeds,  it  is 
always  essential  that  they  should  be  fertilized  in  the 
manner  just  described.  If  we  prevent  pollen  from 
reaching  the  stigma — by  destroying  the  stamens,  for 
instance — the  ovules  simply  shrivel  up  and  come  to 
nothing. 

Now  it  is  the  business  of  the  flower  to  produce  seed, 
and  we  have  seen  that  the  production  of  seed  depends 
mainly  upon  the  stamens  and  the  pistil.  These  organs 
may  consequently  be  called  the  essential  organs  of  he 
flower.  As  the  calyx  and  corolla  do  not  play  any  direct 
part  in  the  production  of  seed,  but  only  protect  the 
essential  organs,  and  perhaps  attract  insects,  we  can 
understand  how  it  is  that  they,  as  a  rule,  disappear 
early.  Their  work  is  done  when  fertilization  has  been 
accomplished. 

Having  noticed  thus  briefly  tne  part  played  by  each 
set  of  floral  organs,  we  shall  now  proceed  to  the  exami- 
nation of  two  other  plants,  with  a  view  to  comparing 
their  structure  with  that  of  the  Buttercup. 


CHAPTER  III. 

EXAMINATION    OF    HEPATICA    AND    MARSH-MARIGOLD RESEM- 
BLANCES   BETWEEN    THEIR    FLOWERS  AND    THAT   OF 
BUTTERCUP. 

18.  Hepatica.  You  may  procure  specimens  of  the 
Hepatica  almost  anywhere  in  rich  dry  woods,  but  you 
will  not  find  it  in  flower  except  in  spring  and  early 
summer,  li,  is  very  desirable  that  you  should  have  the 
nlaut  itself,  but  for  those  who  are  unable  to  obtain 
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specimens,  the  annexed  engravings  may  serve    as  a 
substitute. 

Beginning  then  at  the  root  of  our  new  plant,  you  see 
that  it  does  not  differ  in  any  great  measure  from  that 
of  the  Buttercup.  It  may  in  Hke  manner  be  described 
as  fibrous. 


FItj.  IJ. 

Tlie  next  point  is  the  stem.  You  will  remember  that 
in  the  Buttercup  the  stem  is  that  part  of  the  plant 
from  which  the  leaves  spring.  Kxamining  our  Hepa- 
tica  in  the  liglit  of  this  fact,  and  following  the  petioles 
of  tlio  leaves  down  to  their  insertion,  wo  find  that  they 
and  the  roots  appear  to  spring  from  the  same  place — 
that  there  is,  apparently,  no  Htem,  Plants  of  this  kind 
are  therefore  called  (innilcsccnt,  that  is,  stemUati,  but  it 
txmst  be  carefully  borne  in  mind  that,  ilie  absence  of  the 
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stem  is  only  apparent.     In  reality  there  is  a  stem,  but 
it  is  so  short  as  to  be  almost  indistinguishable. 

The  leaves  of  the  Hepatica  ai-e  of  course  all  radical. 
They  will  also  be  found  to  be  net-veined. 

19.  The  Flowers  of  the  Hepatica  are  all  upon  long 
peduncles,  which,  like  the  leaves,  appear  to  spring  from 
the  root.  Naked  peduncles  of  this  kind,  rising  from 
the  ground  or  near  it,  are  called  scapes.  The  flower- 
stalks  of  the  Tulip  and  the  Dandelion  furnish  other 
familiar  examples. 

Let  us  now  proceed  to  examine  the  flower  itself. 
Just  beneath  the  coloured  leaves  there  are  three  leal  - 
lets,  which  you  will  be  almost  certain  to  regard,  at  fust 
sight,  as  sepals,  forming  a  calyx.  It  ^\\  not  be  diffi- 
cult, however,  to  convince  you  that  ;liis  conclusion 
would  be  incorrect.  If,  with  the  aid  of  your  needle, 
you  turn  back  these  leaflets,  you  will  readily  discover, 
between  them  and  the  coloured  portion  of 
the  flower,  a  very  sllort  bit  of  stem.  (Fig.  20), 
the  upper  end  of  which  is  the  recq)tacle. 
As  these  leaflets,  then,  are  on  the  peduncle, 
hehw  the  receptacle,  they  cannot  be  sepals.  pig.  20. 
They  are  simply  small  foliage  leaves,  to  which,  as  they 
are  found  beside  the  flower,  the  name  bracts  is  given. 
Our  flower,  then,  is  apparently  without  a  calyx,  and  in 
this  respect  is  different  from  the  Buttercup.  The  whole 
four"  parts  of  the  flower  not  being  present,  it  is  said  to 
be  incomplete. 

20,  It  may  be  explained  nere  thai;  there  is  an  under- 
standing among  botanists,  that  if  the  calyx  and  corolla 
are  not  both  present  it  is  always  the  corolla  which  is 
wanting,  and  so  it  happens  that  the  coloured  part  of 
the   flower  under  consideration,    though  resembling  a 
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corolla,  must  be  regarded  as  a  calyx,  and  the  flower  it- 
self, therefore,  as  apetalous. 

21.  Kemove  now  these  coloured  sepals,  and  what  is 
left  of  the  flower  very  much  resembles  what  was  left  of 
our  Buttercup,  after  the  removal  of  the  calyx  and  cor- 
olla.   The  stamens  are  very  numerous,  and  are  inserted 

on  the  receptacle.  The  carpels  are 
also  numerous,  (Fig.  21)  are  inserted 
on  the  receptacle,  and  are  free  from 
each  other  {apocarpous).  And  if  you 
Fig.  21.  Fig.  22.  examine  one  of  the  carpels  (Fig.  22) 
you  will  find  that  it  contains  a  single  ovule.  The 
flower,  in  short,  so  much  resembles  that  of  the  Butter- 
cup that  you  will  be  prepared  to  learn  that  the  two  be- 
long  to  the  same  Order  or  Family  of  plants,  and  you  will 
do  Vi^ell  to  observe  and  remember  such  resemblances  as 
have  just  been  brought  to  your  notice,  when  you  set  out 
to  examine  plants  for  yourselves,  because  it  is  only  in 
this  way,  and  by  slow  steps,  that  you  can  acquire  a 
satisfactory  knowledge  of  the  reasons  which  lie  at  the 
foundation  of  the  classification  of  plants. 

22.  Marsh- Marigold.  This  plant  grows  in  wet 
places  almost  everywhere,  and  is  in  flower  in  early 
summer. 

Note  the  entire  aosenco  of  nairs  on  the  surface  of  rne 
plant.     It  is  therefore  glahroiu. 

The  root,  like  that  of  the  Buttercup  anu  of  the  He- 
patica,  is  fihmus. 

Tlie  stem  is  hollow  and  furrowed. 

The  foliage-leaves  are  of  two  kinds,  as  in  tlio  Butter- 
cup. The  radical  loaves  spring  from  the  base  of  the 
stem,  whilst  tlie  higher  ones  are  caulino.     The  leaves 
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Fig.  23. 


are  not  lobed,  as  in  the  other  two  plants,  but  are  in- 
dented on  the  edge.     They  are  also  net-veiucd. 

23.  Coming  to  the  flower  (Fig.  23) 
wo  find  a  circle,  or  whorl,  of  bright 
yellow  leaves,  looting  a  good  deal 
hko  the  petals  of  the  Buttercup,  but 
you  will  look  in  vain  for  the  corre- 
sponding sepals.  In  this  case  there 
is  no  whorl  of  bracts  to  mislead  you.  l, 
Are  we  to  say,  then,  that  there  is  no 
calyx  ?  If  we  adhere  to  the  under- 
standing mentioned  when  describing 
the  Hepatica,  we  must  suppose  the 
corolla  to  be  wanting,  and  then  the 
bright  yellow  leaves  of  our  plant  will 
be  the  sepals,  and  will  together  constitute  the  calyx. 
As  to  the  number  of  the  sepals,  you  will  find,  as  in  the 
Hepatica,  some  variation.  Whilst  the  normal  number 
is  five,  some  flowers  will  be  found  to  have  as  many  as 
nine. 

24.  The  stamens  are  next  to  be  examined,  but  you 
should  first  satisfy  yourselves  as  to  whether  the  calyx 
is  polysepalous  or  otherwise,  and  whether  it  is  free  from 
the  other  floral  leaves  or  not.  If  your  examination 
be  properly  made,  it  will  show  you  that  the  calyx 
is  free  and  polysepalous. 

The  stamens  are  very  much  like  those  of  the  Butter- 
cup and  Hepatica.  They  are  numerous,  they  have  both 
anthers  and  filaments,  and  they  shed  their  pollen 
through  slits  on  the  outer  edges  of  the  anthers.  They 
are  all  separate  from  each  other  (polyandrous)  and  are 
all  inserted  on  the  receptacle.  On  this  latter  account 
they  are  said  to  be  hi/poyynom. 
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25.  Eemove  the  stamens,  and  you  have  left,  as  be- 
fore, a  head  of  carpels  (Fig.  24).     Examine  one  :  there 

is  the  lower  broad  part,  which  you  recognize 
as  tlie  ovanj,  the  very  short  style,  and  the 
sticky  stigma.  To  all  appearance  the  carpels 
are  pretty  much  the  same  as  those  of  the  two 
plants  already  examined.  It  will  not  do,  how- 
Fig.  24  ever,  to  trust  altogether  to  appearances  in  this 
case.  Cut  open  a  carpel  and  you  find  that,  in- 
stead of  a  single  ovule  at  the  bottom  of  the  ovary,  there 
are  several  ovules  in  a  row  along  that  edge  of  the 
ovary  which  is  turned  towards  the  centre  of  the  flower. 
The  ovary  is,  in  fact,  a  pod,  and,  when  the  seeds 
ripen,  splits  open  along  its  inner  edge.  If  you 
can  find  one  which  has  split  in  this  way,  you  can 
hardly  fail  to  be  struck  with  the  resemblance 
pjg-^5  which  it  bears  to  a  common  leaf.     (Fig.  26.) 

On  the  whole  the  resemblance  between  the  structure 
of  the  Marsh-marigold  and  that  of  the  Hepatica  and 
Buttercup  is  sufficiently  great  to  justify  us  in  placing 
it  in  the  same  family  with  them. 

26.  Having  now  made  yourselves  familiar  with  the 
different  parts  of  these  three  plants,  you  are  to  write 
out  a  tabular  description  of  them  according  to  the  fol- 
lowing form ;  and,  in  like  manner,  whenever  you  ex- 
amine a  new  plant,  do  not  consider  your  work  done 
until  you  have  written  out  such  a  description  of  it. 

In  the  form  the  term  cohesion  relates  to  the  union  of 
like  parts  ;  for  example,  of  sepals  witli  sepals,  or  petals 
with  petals  ;  while  the  term  adhmon  relates  to  tho 
union  of  unlike  parts ;  for  example,  of  stamens  with 
corolla,  or  ovary  with  calyx.  Neither  cohcFJoii  nor  ad- 
hesion takes  place  in  any  of  the  three  flowers  we  liavo 
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examined,  and  accordingly,  under  these  headings  in  our 
schedule  we  write  down  the  terms  polysepalous,  poly- 
petalous,  &c.,  to  indicate  this  fact. 

The  symbol  oo  means  "  indefinite,"  or  "  numerous," 
and  may  be  used  when  the  parts  of  any  organ  exceed 
ten  in  number. 


BUTTEBCUP. 


OBOAN  OB  PABT 
OP  FLOWEB. 

NO. 

COHESION. 

ADHESION. 

KEMATKS.         1 

Calyx. 
Sepals. 

5 

PolyseiJalous. 

Inferior. 

1 
! 

Corolla. 
Petals. 

5 

Polypetalous. 
Regular. 

Hypogynous.                                     | 

Stamens. 
Filaments. 
Anthers. 

(X 

Polyandrous. 

Hypogyuous.  | 

Pistil. 
Carpels. 
Ovary. 

X 

Apocarpous. 

Superior.                                       , 
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HEPATICA. 


OBQAN. 

NO. 

COHESION. 

ADHESION. 

REMARKS. 

Calyx. 
Sepals. 

7-12 

Polysepalous. 

Inferior. 

Coloured  like  a 
Corolla. 

Cal3rx. 
Petals. 

T/anting. 

Stamens. 
Filaments. 
Anthers. 

oc 

Polyandrous. 

HypogynouB. 

Pistil. 
Carpels. 

Ovary. 

( 

oc 

Anocarpous. 

Superior. 

MARSH-MABIGOLD. 


ORGAN. 

NO. 

COHESION. 

ADHESION. 

REMARKS 

Calyx. 
SepaXa, 

6-0 

Polysepalous. 

luferlor. 

Coloured  like  a 
Corolla. 

Corolla  . 

\Va   tiug. 

Petals. 

Stamens. 

ec 

Polyandrous. 

Hypogynous. 

Filainenta. 

Anth»r$. 

riHtn. 

Carpels, 

OD 

Apooarpoas 

Carpels  contain 
sevoral  sooiia. 

Ovary. 

Buporlor. 
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CHAPTER  IV. 

EXAMINATION    OP    OTHER    COMMON  PLANTS    WITH  HYPOGYNOUS 
STAilENS.    shepherd's  PURSE.    ROUND-LEAVED  MALLOW. 

27.  We  shall  now  proceed  to  examine  some  plants.- 
the  flowers  of  which  exhibit,  in  their  structure,  impor- 
tant variations  from  tlie  Buttercup,  Hepatica,  and 
Marsh-Marigold. 


Z-J  iiLEMENTS    OF    STRUCTURAL    BOTANY. 

Shepherd's  Purse.  This  plant,  (Fig.  2G).  is  one 
of  the  commonest  of  weeds.  As  in  the  Buttercup,  the 
foHage-leaves  are  of  two  kinds,  radical  and  cauliue,  the 
former  being  in  a  cluster  around  the  base  of  the  stem. 
The  cauline  leaves  are  all  sessile,  and  each  of  them,  at 
its  base,  projects  backward  on-  each  side  of  the  stem,  so 
that  the  leaf  somewhat  resembles  tho  head  of  an  arrow. 
Such  leaves  are,  in  fact,  said  to  be  sagittate,  or  arrow- 
shaped.  The  flowers  grow  in  a  cluster  at  the  top  of  the 
stem,  and,  as  the  season  advances,  the  peduncle  gradu- 
ally elongates,  until,  at  the  close  of  the  summer,  it 
forms  perhaps  half  of  the  entire  length  of  the  stem. 
You  will  observe,  in  this  plant,  tliat  each  separate 
flower  is  raised  on  a  little  stalk  of  its  own.  Each  of 
these  little  stalks  is  a  pedicel,  and  when  pedicels  are 
present,  the  term  peduncle  is  applied  to  the  portion  of 
stem  which  supports  the  whole  cluster. 

28.  The  flowers,  (Fig.  27),  are  rather  small, 
and  so  will  require  more  than  ordinary  care  in 
their  examination.  The  calyx  is  polysepalous, 
and  of  four  sepals.  The  corolla  is  polypetalous. 
Fig.  27.  and  of  four  petals.  The  stamens,  (Fig.  28),  are 
six  in  number,  and  if  you  examine  them  atten- 
tively, you  will  see  that  two  of  them  are  shorter 
than  the  other  four.  The  stamens  are  conse- 
quently suid  to  bo  tetradynamous.  But  if  there 
rig.  2a  Jiad  been  only  four  stamens,  in  two  sets  of  two 
each,  they  would  Imvo  been  called  didi/nanums.  Tho 
stamons  are  inserted  on  tho  receptacle  (hypogynous). 
Tlio  pistil  is  separate  from  tlio  other  parts  of  tho  flower 
(superior). 

29.  To  examine  tlio  ovary,  it  will  be  bettor  to  select 
r.  ripening  pistil  from  tho  lower  part  of  tho  podunr'  . 
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It  is  a  flat  body,  shaped  something  like  a  heart,  (Fig  29) 
and  having  the  short  style  in  the  notch.  A  ridge  divides 
it  lengthwise  on  each  side.  Carefully  cut  or  pull  away 
the  lobes,  and  this  ridge  will  remain, 
presenting  now  the  appearance  of  a  nar- 
row loop,  with  a  very  thin  membranous 
partition  stretched  across  it.  Around 
the  edge,  on  both  sides  of  the  partition, 
seeds  are  suspended  from  slender  stalks. 
(Fig.  30).  There  are,  then,  two  carpels  Fig.  29.  Fig.  so 
united  togftlier,  and  the  pistil  is,  therefore,  syncarpous. 

The  peculiar  pistil  of  this  flower  should  be  carefully 
noticed,  as  it  is  the  leading  character  of  a  whole  group 
of  plants.  When  you  meet  with  such  a  pistil,  you  may 
be  pretty  certain  that  the  plant  to  which  it  belongs  is  a 
member  of  the  Cress  or  Crucifer  family,  so  called  from  the 
four  petals  sometimes  spreading  out  like  the  arms  of  a 
cross.  We  shall  find,  however,  that  there  are  cross- 
shaped  corollas  belonging  to  plants  of  other  groups. 

SHEPHERD'S  PURSE. 


Groan.         No.  i     Cohesion.          Adhesto.n.     j      Remabks. 

Calyx. 
Sepals. 

4 

Polysepalous. 

Inferior. 

Corolla. 
Petals. 

4 

PolypotaJons. 

Hypogynous. 

I 

Stamens. 
Filar  lenta. 
Jnthers. 

6 

Tetrndyna- 

IllOUS. 

HypogynotiB. 

Pistil. 
Carpel". 
Ovary. 

2 

Syncarpous. 

Superior. 

The  two  cellB 
of  the  ovary  se- 
parate. I    by   a 
thill  partition. 
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SO.  Mallow.     The  round-leaved  Mallow  (Fig.   31) 

grows  along 
every  way  side, 
and  is  a  very 
common  weed 
i  n  cultivated 
grounds.  Pro- 
cure, if  possiblci 
a  plant  which 
has  ripened  its 
seeds,  as  well  as 
one  in  flower. 
The  root  of  this 
plant  is  of  a 
different  kind 
from  those  of  the 
three  plants  first 
examined.  It 
con  sis  ts  of  a 
stout  tapering 
part,  descending  deep  into  the  soil,  from  the  surface  of 
which  fibres  are  given  off  irBegularly.  A  stout  root  of 
this  kind  is  called  a  tap-root.  The  Carrot  is  another 
example. 

81.  The  leaves  are  long-petioled,  net- veined  and  in- 
dented on  the  edges.  On  each  side  of  the  petiole,  at 
its  junction  with  the  stem,  you  will  observe  a  little  leaf- 
like attachment,  to  which  the  name  sfipuU  is  given. 
The  presence  or  absence  of  stipules  is  a  point  of  some 
importance  in  plant-structure,  and  you  will  do  well  to 
notice  it  in  your  examinations.  You  have  now  made 
yoursolvoH  acquainted  witli  nil  tlio  parts  that  any  leaf 

Has,  viz.,  hhiilr,  /ullalf  find  stipiilts. 


Fig.  34. 
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32,  Coming  to  the  flower,  ol  serve  first  that  thti  parts 
of  the  calyx  are  not  entirely  separate,  as  in  the  flowers 
you  have  ah-eady  examined.  For  about  half  their 
length  they  are  united  together  so  as  to  form  a  cup. 
The  upper  half  of  each  sepal,  however,  is  perfectly  dis- 
tinct, and  forms  a  t(joth  of  the  calyx  ;  and  the  fact  that 
there  are  five  of  these  teeth  shows  us  unmistakably  that 
the  calyx  is  made  up  of  five  sepals.  We  therefore  speak 
of  it  as  a  gamosepalous  calyx,  to  indicate  that  the  parts 
of  it  are  coherent. 

As  the  calyx  does  not  fall  away  when  the  other  parts 
of  the  flower  disappear,  it  is  said  to  be  persistent.  Fig. 
81,  a,  shows  a  persistent  calyx. 

83.  At  the  base  of  the  calyx  there  are  three  minute 
leaf-like  teeth,  looking  almost  like  an  outer  calyx.  A 
circle  of  bracts  of  this  kind  is  called  an  involucre.  The 
three  bracts  under  the  flower  of  the  Hepatica  also  con- 
stitute an  involucre.  As  the  bracts  in  the  Mallow  grow 
on  the  calyx,  some  botanists  speak  of  them  as  an  ejn- 
calyx. 

The  corolla  consists  of  five  petals,  separate  from  each 
other,  but  united  with  the  stamens  at  their  base. 

84.  The  stamens  are  numerous,  and  as  their  fila- 
ments are  united  to  form  a  tube  they  are  said  to  be 
monadelplwus.  This  tube  springs  from  the  receptacle,  and 
the  stamens  are  therefore  hypogynous.  Fig.  82  will 
help  you  to  an  understanding  of  the  relation  between 
the  petals  and  stamens. 

Having  removed  the  petals,  split  the  tube  of  the 
stamens  with  the  point  of  your  needle.  A  little  care 
will  then  enable  you  to  remove  the  stamens  without  in- 
juring the  pistil.  The  latter  organ  will  then  be  found 
to  consist  of  a  ring  of  coherent  carpels,  a  rather  stout 
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style,  aucl  numerous  long  stigmas.  (Fig.  33.)  If  you 
take  the  trouble  to  count  the  carpels  and  the  stigmas, 
you  will  find  the  numbers  to  correspond.  As  the  seeds 
ripen  the  carpels  separate  from  each  other.     (Fig.  84.) 

MALLOW. 


Organ. 

No. 
5 

Cohesion. 

Adhbbion. 

Remarks. 

Calyx. 
Sepals. 

Gamosepsa- 
loas. 

Inferior. 

Three  bracts 

growing  on    the 

Calyx. 

Corolla. 
Petals. 

5 

PolypetalouB. 

Hypogynous. 

Stamens. 
Filaments. 
Anthers. 

X 

Monadelphous 

United  in  a 
ring. 

One-ceUed. 

HypogynouB. 

PiBtU. 

Carpels. 
Ovary. 

Syncarpous. 

Superior. 

Carpels  as  many 
as  the  stigmas- 

CHAPTE 

R  V. 

EXAMINATION  OF  COMMON  PLANTS  WITH  PERIGYN0U8  STAMENS 

OARUEN  PEA.  GREAT  WILL0W-HERT1,  SWEET-BRIER, 

CRAB-APPLE. 

85.  Garden  Pea.  lu  the  flower  of  this  plant,  the 
calyx  is  constructed  on  the  same  plan  as  in  the  Mallow. 
There  are  five  sepals,  coherent  below,  and  spreading  out 
into  distinct  tooth  above  ^Fig.  8C).  The  calyx  is  there- 
fore gamoHcpalous. 

Examine  next  the  form  of  the  corolla  (Fig.  80). 
One  dilToronco  botwoon  this  corolla  and  those  of  tlio 
proviouH  plants  will  strike  you  at  once.     In  the  llowors 
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of  the  latter  you  will  re- 
member that  each  petal 
was  precisely  like  its 
fellows  in  size  and 
shape,  and  we  there- 
fore spoke  ol  the  corolla 
as  regular.  In  the  Pea, 
on  the  other  hand,  one 
of  the  petals  is  large, 
broad,  and  open,  whil  t  rig.  37. 

two  smaller  ones,  iu  the  front  of  the  flower,  are 
united  into  a  kind  of  hood.  We  shall  speak  of  this 
corolla,  then,  and  all  others  in  whicli  the  petals  are 
unlike  each  other  in  size  or  shape,  as  irregular. 

As  the  Pea  blossom  bears  some  resemblance  to  a 
butterfly,  it  is  said  to  be  papilionaceous. 

36.  Remove  now  the  calyx-teeth  and  the  petals^ 
being  very  careful  not  to  injure  the  stamens  and  W\p- 
pistil,  enveloped  by  those  two  which  form  the  hood. 
Count  the  stamens,  and  notice  their  form  (Fig.  37)u 
You  will  find  ten,  one  by  itself,  and  the  other  nine  with 
the  lower  halves  of  their  filaments  joined  together,  or 
coherent.  When  stamens  occur  in  this  way,  in  two 
distinct  groups,  they  are  said  to  be  diadeljjhous  ;  if  in 
three  groups,  they  would  be  triadelphous ;  if  in  several 
groups,  polyadelphous.  In  the  Mallow,  you  will  remem- 
ber, they  are  united  into  one  group,  and  therefore  we 
described  them  as  monadelphous. 

You  will  perhaps  be  a  little  puzzled  in  trying  to 
determine  to  what  part  ot  the  flower  the  stamens  are 
attached.  If  you  look  closely,  however,  you  will  see 
that  the  attachment,  or  insertion,  is  not  quite  the  same 
as  in  the  Buttercup  and  the  other  flowers  examined/ 
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In  the  present  instance,  they  are  inserted  upon  the 
lovfGT  part  of  the  calyx,  and  so  they  are  described  as 
perigynoiis,  a  term  meaning  "  around  the  pistil." 

37.  But  the  pistil  (Figs.  38,  39)  is  not  attached  to 
the  calyx.  It  is  free,  or  superior.  If  you  cut  the  ovary 
across,  you  will  observe  there  is  but  one  cell,  and  if  you 
examine  the  stigma,  you  will  find  that  it  shows  no  sign 
of  division.  You  may  therefore  be  certain  that  the 
pistil  is  a  single  carpel. 

You  are  now  prepared  to  fill  up  the  schedule  descrip- 
tive of  this  flower. 

GARDEN  PEA. 


Organ. 

No. 

Cohesion. 

ADHB8ION. 

Bbuabks. 

Calyx. 
Sepals. 

5 

GamoBepalous. 

Inferior. 

Corolla. 
PetaU. 

6 

rolypetolouB. 
Irregular. 

Hjjiojir.viious. 

Stamens. 
Filamenta. 
Anthert. 

10 

Diadelphous. 

PerigynouB. 

PiBtU. 

CarpeU. 
Ovary. 

1 

Apocarpous. 

Saperlor. 

88.  The  beginner  will  bo  very  likely  to  think,  from 
its  appearance,  that  the  largest  of  the  petals  is  made 
up  of  two  coherent  ones,  but  the  following  considora- 
tioDS  show  clearly  that  this  is  not  the  case.  In  the 
Buttercup,  and  other  flowers  in  which  tlio  number  of 
'-opals  and  petals  is  tho  Kumu,  tho   ])otaIs  do  not  stand 
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before  the  sepals,  but  before  the  spaces  between  them. 
In  the  Pea-blossom  this  rule  holds  good  if  the  large 
petal  is  considered  as  one,  but  not  otherwise.  Again, 
the  veining  of  this  petal  is  similar  to  that  of  a  common 
leaf,  there  being  a  central  rib  from  which  the  veins 
spring  on  each  side ;  and  lastly,  there  are  some  flowers 
of  the  Pea  kind — Cassia,  for  example — in  which  this 
particular  petal  is  of  nearly  the  same  size  and  shape  as 
the  other  four. 

39.  Great  W^illow-herb.  This  plant  is  extremely 
common  in  low  grounds  and  newly  cleared  land,  and 
you  may  easily  recognize  it  by  its  i  all  stem  and  bright 
purple  flowers. 

Observe  the  position  of  the  flowers.  In  the  three 
plants  first  examined  we  found  the  flowers  at  the  end 
of  the  stem.  In  the  Willow-herb,  as  in  the  Mallow, 
they  spring  from  the  sides  of  the  stem,  and  immedi- 
ately below  the  point  from  which  each  flower  springs 
you  will  find  a  small  leaf  or  bract 
(Fig.  40.)  Flowers  which  arise 
from  the  axils  of  bracts  are  said  to 
be  aodllary,  whilst  those  which  are 
at  the  ends  of  stems  are  called  ter- 
minal, and  you  may  remember 
that  flowers  can  only  be  produced 
in  the  axils  of  leaves  and  at  the 
ends  of  stems  and  branches.  ^ig-  *o- 

40.  Coming  to  the  flower  itself,  direct  your  attention, 
first  of  all,  to  the  position  of  the  ovary.  You  will  find 
it  apparently  under  the  flower,  in  the  form  of  a  tube 
tinged  with  purple.  It  is  not  in  reality  under  the 
flower,  because  its   purplish   covering  is   the  calyx,  or 
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more  accurately  the  calyx-tuhe,  which  adheres  to  the 
whole  surface  of  the  ovary,  and  expands  ai>ove  into 
four  long  teeth.  The  ovary  therefore  is  inferior,  and 
the  calyx  of  course  superior,  in  this  flower.  As  the 
sepals  unite  below  to  form  the  tube  the  calyx  is  gam- 
osepalous. 

The  corolla  consists  of  four  petals,  free  from  each 
other,  and  is  consequently  polypetalous.  It  is  also 
regular,  the  petals  being  alike  in  size  and  shape.  Each 
petal  is  narrowed  at  the  base  into  what  is  called  the 
olaw  of  the  petal,  the  broad  part,  as  in  the  ordinary 
foliage-leaf,  being  the  bhule. 

The  stamens  are  eight  in  number  (octandrous),  four 
short  and  four  long,  and  are  attached  to  the  calyx 
(perigynous). 

41.  The  pistil  has  its  three  parts,  ovary,  style,  and 
stigma,  very  distinctly  marked.  The  stigma  consists 
of  four  long  lobes,  which  curl  outwards  after  the  flower 
opens.  The  style  is  long  and  slender.  The  examina- 
tion of  tho  ovary  requires  much  care.  You  will  get  the 
y  best  idea  of  its  structure 

by  taking  one  which  has 
just  burst  open,  and  begun 
to  discharge  its  seeds  (Fig. 
41).  The  outside  will  then 
be  seen  to  consist  of  four 
pieces  (vnlvee),  whilst  the 
centre  is  occupied  by  a 
slender  four-winged  col- 
umn, (Fig.  42),  in  the 
groovos  of  which  tho  seeds 
are  compactly  arranged. 
Tho    pistil    thus   OfmsiHts 


i'ir:.4a. 


Fig.  4L 
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tr^  four  carpels  united  together,  and  is  tliereiore 
syncarpous.  Every  seed  is  furnished  with  a  tuft  of  silky 
hairs,  which  greatly  facilitates  its  transportation  by  the 
wind. 

42.  The  Willow-herb  furnishes  an  excellent  example 
of  what  is  called  symmetry.  We  have  seen  that  the 
calyx  and  corolla  are  each  made  up  of  four  parts ;  the 
stamens  are  iu  two  sets  of  four  each ;  the  stigma  is 
four-lobed,  and  the  ovary  has  four  seed-cells.  A  flower 
is  symmetrical  when  each  set  of  floral  leaves  contains 
either  the  same  number  of  parts  or  a  multiple  of  the 
same  number. 

Observe  that  the  leaves  of  our  plant  are  net- veined. 

The  schedule  will  be  filled  up  as  follows  : 


GREAT  WILLOW-HERB. 


Obgan 

No. 

Cohesion. 

Adhesion. 

Keuare?. 

Calyx. 
Sepals. 

4 

Guraosepa- 
lous. 

Superior. 

Corolla, 
Petals. 

4 

PoIypetalouB. 

Perigynous. 

Stamens. 
Filaments. 
Anthers. 

8 

Octandrous. 

Peiigyuous. 

Four short  and 
four  lout*. 

Pistil. 
1       Campels. 
Ovary. 

4 

Syncarpous. 

Inferior. 

Seeds  provided 
with  tufts  of  hair 

48.  Sweet  Brier.  As  in  the  flower  just  examined,  the 
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Fig.  48. 


sepals  of  Sweet- 
Brier  are  not  en- 
tirely distinct; 
their  lower  halves 
cohere  to  form  a 
tube,  and  the  ca- 
lyx is  therefore 
gamosepalouF. 

The  corolla  con- 
sists of  five  sepa- 
rate petals  of  the 
same  size  and 
shape,  and  is 
therefore  both 
regular  and  poly- 
petalous. 


The  stamens  are  very  numerous,  and  separate  from 
each  other.  As  in  the  Pea  and  the  'Willow-herb,  so  in 
this  flower  they  will  be  found  to  be  attached  to  the 
calyx.     They  are,  therefore,  peri(jynoiis. 

44.  To  understand  the  construction  of  the  pistil,  ycu 
must  make  a  vertical  section  through  the   rounilish 
green  mass  which  you  will  find 
on  the  under  side  of  the  flower. 
You  will  tiicn  have  presented  to 
you  Boiue  such   appearance  as 
that  in  Fig.  44.  The  green  mass, 
you  will  observe,  is  hollow.    Its 
outer  covering  ih  nimjily  the  con- 
tinuation of  tbo  calyx-tube.  The  FIR.  4* 
linivtj  of  thin  ml I/J-- lube  is  ihe  recrptacle  of  1  hi'  flower  ;  lo 
it   are  attached  the    separate  carpels    which   togithei 
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c-tnetitute  the  pistil  (Fig.  45),  just  as  the> 
carpels  of  the  Buttercup  are  attached  to  the 
raised  receptacle  of  that  flower. 

"We  must  remind  you  again  that  when- 
ever the  ovary  is  enclosed  in  the  calyx-tube, 
and  the  calyx  appears  to  spring  from  the        ^^  ■*  ' 
summit  of  the  ovary,  the  latter  is  said  to  be  inferior, 
and  the  former  superior. 

SWEET-BRIER. 


OSQAN. 

NO. 

COHESION. 

ADHESION. 

BEMABKS. 

Calyx. 

Sepals. 

5 

GamosepalouB 

Superior. 

Corolla 
Petals. 

5 

Polypetalous. 

Perigynous. 

Stamens.            ** 

PolyandrouB. 

Perigynous, 

Pistil. 
Carpels. 

(X 

Apocarpous. 

Inferior. 

The  hollow  re- 
03pt;-.'!l9  Il^iea 
the  calyx-tube  1 

45i  Crab-Apple.     The  flower  of  the  Crab-Apple 

(Fig.  46),  is 
in  most  re. 
spects,  like 
that  of  Sweet- 
Brier.  The 
calyx  is  gam- 
osepalous,  its 
parts  being 
united  below 
into  a  tube. 
The  corolla  is 
of  five  separ- 


Fig  46. 


Fil?.  47. 
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ate  petals.    The  stamens  are  numerous  and  are  inserted 
on  the  calyx. 

The  structure  of  the  pistil  (Figs.  47,  48),  however,  is 
somewhat  different.  On  making  a  cross  section  through 
the  young  apple,  five  cells  containing  the  unripe  seeds 
are  seen  radiating  from  the  centre.  These  seed-vessels 
are  imbedded  in  a  fleshy  mass,  the  outer  limit  of  which 
is  marked  by  a  circle  of  green  dots,  and  outside  these 
dots  is  the  flesh  which  constitutes  the  eatable  part  ot 
the  ai^ple.  The  inner  mass,  which 
encloses  the  core,  belongs  to  the  re- 
ceptacle, whilst  the  outer  edible  por- 
tion is  the  enlarged  calyx.  At  the  end 
opposite  the  stem  will  be  found  the 
persistent  calyx-teeth.  We  have  in 
this  flower,  tlierefore,  a  s!/ncari>om 
pistil  of  five  carpels,  instead  of  au 
as  in  Sweet-Brier. 


Fig.  48. 

apocarpous  one 


CBAB-APPLE, 


OltOAN. 

so. 

OOUKBION. 

ADHBBION. 

nEMABKB. 

Calyx. 
Sepals. 

6 

OauioRopulouB 

Superior. 

1 

Corolla. 
PetaU. 

S 

Polyi)ftiil()UB. 

IVi'pvn  .'i«. 

Stameaf. 

OD 

rolyandroni. 

ForigynouB. 

PUtU. 
C'or;;cU. 

0 

^yiic-iiriKiiiH. 

liif..il<.i-. 

Fruit  connlHts 

cliirlly     of    r.  1 
Itimhy  onliir((i'- 
ninnt   of    tUo 
Culyx-tubo. 
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CHAPTER  VI. 


Fig.  61 


Fig.  49. 


EXAMINATION  OF  A  PLANT    WITH    EPIGYNOUS    STAMENS 

WATER    PARSNIP. 

46.  Water-Parsnip.  This  is  a  common  swamp 
plant  in  Canada  ;  but  if  any  diffi- 
culty be  experienced  in  procuring 
specimens  the  flower  of  the  com- 
mon Carrot  or  Parsnip  may  be 
substituted  for  it,  all  these  plants 
being  closely  related,  and  differ- 
ing but  slightly  in  the  structure 
of  their  flowers. 

Notice  first  the  peculiar  ap- 
pearance of  the  flower  cluster. 
(Fig.  49.)  There  are  several 
pedicels,  nearly  of  the  same 
radiating  from  the  end  of  the  peduncle, 
and  from  the  end  of  each  pedicel  radiate  in  like 
manner  a  number  of  smaller  ones,  each  with  a  flower 
at  its  extremity.  Such  a  cluster  is  known  as  an 
umbel.  If,  as  in  the  present  case,  there  are  groups  of 
secondary  pedicels,  the  umbel  is  compound.  As  the 
flowers  are  very  small  we  shall  be  obliged  to  use  the 
lens  all  through  the  examination.  Even  with  its  aid 
you  will  have  a  little  difficulty  in  making  out  the  calyx, 
the  tube  of  which,  in  this  flower,  adheres  to  the  surface 
of  the  ovary,  as  in  Willow-herb,  and  is  reduced  above 
to  a  mere  rim  or  border,  of  five  minute  teeth.  The 
petals  are  five  in  number,  and  free  from  each  other. 
Observe  that  each  of  them  is  incurved  at  its  extremity. 
(Fig.  50.)     They  are  inserted  07i  a  disk  which  crotvns  the 


Fig.  50. 

length, 
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ovary,  as  are  also  the  five  stamens,  which  are  hence  said 
to  be  epigynous.  In  the  centre  of  the  Jlower  ,are  two 
short  styles  projecting  above  the  disk,  and  a  vertical 
section  through  the  ovary  (Fig.  51)  shows  it  to  be  two- 
celled,  with  a  single  seed  suspended  from  the  top  of 
each  cell. 

WATER-PARSNEP. 


OBGAK. 

NO. 

COHESION. 

•adhesion. 

BEMABKS. 

Calyx. 
Sepals. 

5 

GamosepalouB. 

Superior. 

Calyx-toeth  al- 
most obsolete. 

Corolla. 
Petals 

6 

Polypetalous. 

Epigynous 

Petals  incurv'cd. 

StomenB. 

6 

Pentasdrons. 

Epigynous. 

PiatU. 
Carpels. 

2 

Syncarpous. 

Inferior. 

} 

CHAPTER  VII. 


EXAMINATION  OF  COMMON  PLANTS  WITH  EPIPETAL0U8  STAMENS 
DANDELION     CATNIP. 

47.  Dandelion.  The  examination  of  this  flower 
will  be  somewhat  more  diflicult  than  that  of  any  we 
have  yet  undertaken. 

Provide  youreelves  with  specimens  in  flowar  and  in 
seed. 

The  root  of  the  plant,  like  that  of  the  Mallow,  is  a 
tap-root. 
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The  stem  is  almost  suppressed,  and,  as  in  the  case  of 
the  Hepatica,  the  leaves  are  all  radical.  They  are  also 
net- veined. 

The  flowers  are  raised  on  scapes,  •which  are  hollow. 
At  first  sight  the  flower  appears  to  have  a  calyx  of 
many  sepals,  and  a  corolla  of  many 
petals.  Both  of  these  appearances, 
however,  are  contrary  to  facts.  With 
a  sharp  knife  cut  the  flower  through 
the  middle  from  top  to  bottom.  (Fig. 
rig."52.  52.)      It  will  then   appear  that  the 

flower  or  rather  flower-head,  is  made  up  of  a  large 
number  of  distinct  pieces.  With  the  point  of  your 
needle  detach  one  of  these  pieces.  At  the  lower 
end  of  it  you  have  a  small  body  resembling  an  un- 
ripe seed.  (Fig.  53.)  It  is,  in  fact,  an  ovary. 
Just  above  this  there  is  a  short  bit  of  stalk,  sur- 
mounted by  a  circle  of  silky  hairs,  and  above  this 
a  yellow  tube  with  one  side  greatly  prolonged. 
This  yellow  tube  is  a  corolla,  and  a  close  examina- 
tion of  the  extremity  of  its  long  side  will  show  pj^,  53 
the  existence  of  five  minute  points,  or  teeth,  from 
which  we  infer  that  the  tube  is  made  up  of  five  coher- 
ent petals.  As  the  corolla  is  on  the  ovary  it  is  said  to 
be  Epigynous. 

Out  of  the  coifolla  protrudes  the  long  style,  divi- 
ded at  its  summit  into  two  stigmas. 

To  discern  the  stamens  will  require  the  greatest 
nicety  of  observation.  Fig.  54  will  helj)  you  in 
your  task.  The  stamens  are  five  in  number.  They 
are  inserted  on  the  tube  of  the  corolla  (epipetalous) 
and  their  anthers  cohere  (Fig.  55)  and  form  a  ring 
about  the  style.  When  the  anthers  are  united 
Fig.  64.  io  this  way,  the  stamens  are  said  to  be  syngenesions. 
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48.  It  appears,  then,  that  the  Dandelion,  instead 
of  being  a  single  flower,  is  in  reality  a  compound 
of  a  great  many  flowers  upon  a  common  recep- 
tacle, and  what  seemed  at  first  to  be  a  calyx  is,  in 
Fig.  55.  reality,  an  involucre,  made  up  of  many  bracts. 

But  have  the  single  flowers,  or  florets,  as  they  are 
properly  called,  no  calyx  ?  The  theory  is  that  they 
have  one,  but  that  it  is  adherent  to  the  surface  of  the 
ovary,  and  that  the  tuft  of  silky  hairs  which  we  noticed 
is  a  prolongation  of  it. 

Now  turn  to  your  specimen  having  the  seeds  ready  to 
blow  away.  The  seeds  are  all  single  ;  the 
little  bit  of  stalk  at  the  top  has  grown  into 
a  long  slender  thread,  and  the  tuft  of  hairs 
has  spread  out  like  the  rays  of  an  umbrella 
(Fig.  66).  But  though  the  seeds  are  inva- 
riably single,  it  is  inferred  from  the  two- 
lobed  stigma  that  there  are  tico  carpels. 

49.  Flowers  constructed  on  the  plan  of 
the  Dandelion  are  called  composite  flowers. 
A  very  largo  number  of  our  common  plants 
have  flowers  of  this  kind.  The  May- weed,  which 
abounds  in  waste  places  everywhere,  the  Thistle,  and 
the  Ox-Eyo  Dai.sy  are  examples. 

DANDELION. 


Fig.  56. 


Oroaw. 

Ko. 

COHBEION. 

Adhesion. 

Bemarks. 

Calyx. 
Bepalt. 

S 

QauiOHepulouB. 

Superior. 

Thoiuiiiibor  of 
sepiilH  iHi)ifrrre(l 
from  analogy  to 
be  five. 

Ooroll*. 

C 

OaiuopetaloU' . 

Kpigynoui. 

1 

BtMnoDt. 

5 

Byngenesioua. 

Eplpetoloaa. 

Numb«>rorcar- 
1  uIh  iufurrud 
iroii)    KtM^bsf 

OfHtiglUUB.            ' 

PMdL 
Oarptli, 

a 

Synoarpoui. 

Inferior. 
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50.  Catnip.     Note  carefully  the  appearance  of  the 
stem.     It  is  sqiuire. 

The  flowers  are  in  axillary  clusters.  The  calyx  is  a 
tube  (Fig.  57)  terminating  in  five  sharp  teeth,  and  you 
may  observe  that  the  tube  is  a  little  longer  on  the  up- 
per side  (that  is,  the  side  towards  the  stem) 
than  on  the  lower.  The  corolla  is  some- 
what peculiar.  It  has  somewhat  the  ap- 
pearance of  a  wide  open  mouth,  and  is 
known  as  a  labiate  or  two-lipped  corolla. 
The  upper  lip  is  erect,  and  notched  at  the 
apex.  The  lower  lip  spreads  outward,  and  Fig.  57 
consists  of  a  large  central  lobe  and  two  small  lateral 
ones.  Altogether,  therefore,  there  are  Jive  lobes  constj,- 
tuting  the  gamopetalous  corolla.  Pull  out  the  corolla, 
and  with  the  point  of  your  needle  split  its  tube  in  front. 
On  laying  it  open,  the  stamens  will  bo  found  to  be  in- 
t  ovted  upon  it  (epipetalous).  They  are  four  in  number, 
two  of  them  shorter  than  the  other  two. 
Hence  they  are  described  as  didi/nanious.  The 
anthers  are  peculiar  in  not  having  their  lobes 
parallel  (Fig.  58),  these  being  wide  apart  at 
the  base,  in  consequence  of  the  expansion  of 
the  connective,  the  name  given  to  that  part  of 
Fig.  63.  ^j^g  anther  which  unites  its  two  lobes  or  cells. 
The  pistil  consists  of  a  two-lobed  stigma,  a 
long  style,  and  an  ovary  which  seems  at  first 
as  if  made  up  of  four  distinct  carpels  (Fig.  59). 
But  the  single  style  and  the  two-lobed  stigma 
will  warn  you  against  this  supposition.  The 
ovary  really  consists  of  two  carpels,  each  of  two 
deep  lobes,  and,  as  the  seeds  ripen,  these  lobes 
form  four  Httle  nutlets  (Fig.  60),  each  contain-  pj^  59 
iug  a  single  seed. 
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51.  The  group  of  plants  to  which  Catnip 
belongs  is  easily  distinguished  by  the  square 
stem,  irregular  corolla,  and  four  stamens. 

CATNIP. 


OBOAN. 

NO. 

COHESION. 

ADHESION  . 

BBMABKB. 

Calyx. 
Sepals. 

5 

Gamosepalous. 

Inferior. 

CoroUa. 
Petals. 

S 

Oamopetalous 

Hypogynous. 

Two-lipped.  Up- 
per hp  of  two, 
and  lower  of 
three  lobes. 

Stamens. 
Anth&rs. 

4 

DidjmamonB. 

Epipetalous 

Lobes  of  anthers 
not  parallel. 

Pistil. 
Carpels. 

2 

Syncarpons. 

Superior. 

CHAPTER  VIII. 

EXAMINATION    OF    PLANTS    WITH    M0N<ECI0U8     AND    DI(E0I0U8 
FLOWERS — CUCUMBER,  WILLOW. 

62.  Cucumber.  You  can  hardly  have  failed  to 
notice  that  only  a  small  proportion  of  the  blossoms  on 
a  Cucumber  vine  produce  cucumbers.  A  great  many 
wither  away  and  are  apparently  of  no  use.  An  atten- 
tive inspectiou  will  show  that  some  of  the  blossoms 
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Fig.  61. 


have  oblong  fleshy  protuber- 
ances beneatb  them,  whilst 
others  are  destitute  of  these 
attachments.  Select  a  flower 
of  each  kind,  and  examine  first 
the  one  with  the  proti'.berance 
(Fig.  61),  which  latter,  from 
its  appearance,  you  will  prob- 
ably have  rightly  guessed  to  be 
the  ovary.  The  situation  of  the 
ovary  here,  indeed,  is  the  same 
as  in  the  Willow-herb.  The 
calyx-tube  adheres  to  its  surface,  and  is  prolonged  to 
some  little  distance  above  it,  expanding  finally  into  five 
teeth.  The  corolla  is  gamopetalous,  and  is  adherent  to 
the  calyx.  Kemove  now  the  calyx  and  the  adherent 
corolla,  and  there  is  left  in  the  centre  of  the  flower  a 
short  column,  terminating  in  three  stigmas,  each  two- 
Jobed. 

There  are  iw  stamens, 

53.  Now  examine  the  other  blossom  (Fig.  62). 
Calyx  and  corolla  have  almost 
exactly  the  same  appearance  as 
before.  Eemove  them,  and  you 
have  left  three  stamens  grow 
ing  on  the  calyx-tube,  and 
shghtly  united  by  their  anthers 
Fig.  62.  (syngenesious). 

There  is  no  pistil. 

You  see  now  why  some  blossoms  produce  cucumbers, 
and  others  do  not.  Most  of  the  blossoms  have  no 
pistil,  and  are  termed  staminate  or  sterile  flowers,  whilst 
the  others  are  pistillate  or  fertile.     Flowers  in  which 
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either  stamens  or  pistils  are  wanting  are  also  called  im- 
perfect. When  staminate  and  pistillate  flowers  grow  on 
the  same  plant,  as  they  do  in  the  case  of  the  Cucumber, 
they  are  said  to  be  moncecious. 

54.  In  plants  of  this  kind  the  pollen  of  one  kind  of 
blossom  is  conveyed  to  the  stigmas  of  the  other  kind, 
chiefly  by  insects,  which  visit  the  flowers  indiscrimin- 
ately, in  search  of  honey.  The  pollen  dust  clings  to 
their  hairy  legs  and  bodies,  and  is  presently  rubbed  off 
upon  the  stigma  of  some  fertile  flower. 

55.  In  order  to  describe  moncecious  flowers,  our 
schedule  will  require  a  slight  modification.  As  given 
below,  the  symbol  f  stands  for  "  staminate  flower," 
and  the  symbol  \  for  ••  pistillate  flower." 

CUCUMBER. 


OBGAN. 

NO. 

COHESION 

ADHESION. 

REM  A  RES. 

Calyx. 
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66.  Willow.  The  flowers  of  most  kinds  of  Willow 
appear  iu  spring  or  early  summer,  before  the  leaves. 
They  grow  from  the  axils  in  long  close  clusters  called 
catkins  or  aments.  Collect  a  few  of  these  from  the  same 
tree  or  shrub.  You  will  find  them 
to  be  exactly  alike.  If  the  first 
one  you  examine  is  covered  with 
yellow  stamens  (Fig.  63),  all  the 
rest  will  likewise  consist  of  sta- 
Fig.  63.  '       mens,  and  you  will  search  in  vain 

for  any  appearance  of  a  pistil.  If,  on  the  other  hand, 
one  of  your  catkins  is  evidently  destitute  of  stamens, 
and  consists  of  oblong  pis- 
tils (Fig.  64),  then  all  the 
others  will  in  like  manner 
be  found  to  be  without 
stamens.  Unlike  our  Cu- 
cumber plant,  the  stami 
nate  and  pistillate  flowers 
of  the  Willow  are  borne  Fig.  64. 

on  different  plants.  These  flowers  are  therefore  said  to 
be  dicecious.  As  a  general  thing,  staminate  and  pistil- 
late catkins  will  be  found  upon  trees  not  far  apart. 
Procure  one  of  each  kind,  and  examine  first  the  stami- 
nate one.  You  will  probably  find  the  stamens  in  pairs. 
Follow  any  pair  of  filaments  down  to  their 
insertion,  and  observe  that  they  spring  from 
the  axil  of  a  minute  bract  (Fig.  65).  These 
bracts  are  the  scales  of  the  catkin.  There  is 
no  appearance  of  either  calyx  or  corolla,  and 
the  flowers  are  therefore  said  to  be  achlamy- 
deouSf  that  is,  without  a  covering.  Now  look 
Fig.  66     at  the  fertile  catkin.     Each  pistil  will,  like 
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the  stamens,  be  found  to  spring  from  the  axil 
of  a  scale  (Fig.  66).  The  stigma  is  two-lobed, 
and  on  carefuUy  opening  the  ovary  you  observe 
that  though  there  is  but  one  cell,  yet  there  are 
two  rows  of  seeds.  We  therefore  infer  that  the 
pistil  consists  of  two  carpels.  The  pistillate 
flowers,  like  the  staminate,  are  achlamydeous. 
In  dioecious  plants,  the  process  of  fertilization 
is  assisted  by  insects,  and  also  very  largely  by 
the  wind. 


Fig.  66. 
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CHAPTEE  IX. 

CHARACTERISTICS    POSSESSED  IN  COMMON  BY  ALL  THE  PLANTS 

PREVIOUSLY    EXAMINED.       STRUCTURE    OF    THE    SEED 

IN    DICOTYLEDONS. 

57.  Before  proceeding  further  in  our  examination  of 
plants,  we  shall  direct  your  attention  to  some  characters 
of  those  already  examined,  which  they  all  possess  in 
common.  The  leaves  of  every  one  of  them  are  net- 
veined.  Some  leaves,  at  least,  of  each  of  them  have  dis- 
tinct petioles  and  blades.  The  parts  of  the  flowers  we 
found,  as  a  general  thing,  to  be  in  Jives.  In  one  or  two 
instances  they  were  in  fours,  that  is,  four  sepals,  four 
petals,  and  so  on. 

58.  Now,  in  addition  to  these  resemblances  there  are 
others  which  do  not  so  immediately  strike  the  eye,  but 
which,  nevertheless,  are  just  as  constant.  One  of  these 
is  to  be  found  in  the  structure  of  the  embryo.  Take 
a  cucnmber  or   pumpkin  seed,   and  having  soaked  it 

for  some  time  in  water,  remove  the 
outer  coat.  The  body  of  the  seed 
will  then  readily  split  in  two,  except 
where  the  parts  are  joined  at  one 
end.  (Figs.  67,  68,  69).  The  thick 
Fig.  67.  Fig.  68.  Fig.  69.  lobes  are  called  cotyledons,  or  seed- 
leaves,  and  as  there  are  two,  the  embryo  is  dicotyledonous. 
The  pointed  end,  where  the  cotyledons  are  attached,  and 
from  which  the  root  is  developed,  is  called  the  radicle. 
Between  the  cotyledons,  at  the  summit  of  the  radicle, 
you  will  find  a  minute  upward  projection.  This  is  a 
bud,  which  is  known  as  the  plumule.  It  developes  into 
the  stem. 

59.  If  you  treat  a  pea  or  a  bean  (Figs.  70,  71),  in  the 
same  manner  as  the  cucumber  seed,  y.ou  will  find  it  to  be 
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^^'  '  constructed  on  the  same  plan.  The  em- 
bryo of  the  beau  is  dicotyledonous  also. 
But  you  will  observe  that  in  these  cases 
the  embryo  occupies  the  whole  of  the  inte- 
rior of  the  seed.  In  describing  the  seed 
of  the  Buttercup,  it  was  pointed  out  that 
the  embryo  occupies  but  a  very  small 
Fig.  71.  space  in  the  seed,  the  bulk  of  the  lat- 
ter consisting  of  albumen.  Seeds  like  those  of  the  But- 
tercup are  therefore  called  albuminous  seeds,  while  thoseof 
the  Bean  and  Pea  are  exalbuminoua.  But,  notwithstand- 
ing this  difference  in  the  structure  of  the  seed,  the  tfw^-i/o  of 
the  Buttercup,  when  examined  under  a  strong  magnifier, 
is  found  to  be  dicotyledonous  like  the  others.  In  shoit, 
the  dicotyledonou  i  embryo  is  a  character  common  to  all 
the  plants  we  have  examined — common,  as  a  rule,  to 
all  plants  possessing  the  other  characters  enumerated 
above.  From  the  general  constancy  of  all  these  char- 
acters, plants  possessing  them  are  grouped  together  in 
a  vast  Class,  called  Dicotyledonous  plants,  or,  shortly, 
Dicotyledons. 

GO.  Besides  the  characters  just  mentioned,  there  is 
still  another  one  of  great  importance,  which  Dicotyle- 
dons possesses  in  common.  It  is  the  rtutnner  of  gnnvth 
of  the  stem.  In  the  Willow,  and  all  our  trees  and  shrubs 
without  exception,  there  is  an  outer  layer  of  bark  on  the 
stem,  and  the  stem  increases  in  thickness,  year  by  year, 
by  forming  a  now  layer  just  inside  the  bark  and  onidde 
the  old  wood.  Those  stems  are  therefore  called  cvofjonoua^ 
that  is,  outtride  tfrowcrs. 

Now,  in  all  dicotyledonous  plants,  whether  herbs, 
shrubs  or  trees,  the  stem  thickens  in  this  manner,  so 
that  Dicotyledons  are  also  Exogens. 
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CHAPTER  X. 

EXAMINATION  OF  COMMON  PLANTS  CONTINUED.       DOg's-TOOTH 

VIOLET,    TRILLIUM,    INDIAN    TURNIP,    CALLA,    ORCHIS, 

TIMOTHY. 

01.  Dog's-tooth  Vi  let.  This  plant  (Fig.  72)whicb 
flowers  in  Spring,  may  be  pretty  easily  recognised  by 


Fig.  72. 

its  peculiar  blotched  leaves.     It  may  be  found  in  rich 
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moist  pasture  lands  and  low  copses.  The  uame  * '  Violet 
is  somewhat  unfortunate,  because  the  plant  is  not  in 
any  way  related  to  the  true  Violets.  To  obtain  a  com- 
plete specimen  requires  some  trouble,  owing  to  the  fact 
that  the  root  is  commonly  six  inches  or  so  below  the 
surface  of  the  ground';  you  must  therefore  insert  a  spade 
or  strong  trowel  sufficiently  deep  to  avoid  cutting  or 
breaking  the  tender  stem.  Having  cleared  away  the 
adhering  earth,  you  will  find  that  the  roots  proceed  from 
what  appears  to  be  the  swollen  end  ot  the  stem.  This 
swollen  mass  is  coated  on  the  outside  with  thin  scales. 
A  section  across  the  middle  shows  it  to  be  more  or  less 
solid,  with  the  stem  growing  up  through  it  from  its 
base.  It  is,  in  fact,  not  easy  to  say  how  much  of  this 
stem-like  growth  is,  in  reality,  stem,  because  it  merges 
gradually  into  the  scape,  which  bears  the  flower,  and  the 
petioles  of  the  leaves,  which  sheathe  the  scape.  The 
swollen  mass  is  called  a  bulb. 

62.  The  leaves  are  two  in  number,  gradually  narrow- 
ing at  the  base  into  sheaths.  If  you  hold  one  of  them 
up  to  the  light,  you  will  observe  that  the  veins  do  not, 
as  in  the  leaves  of  the  Dicotyledonous  plants,  form  a 
network,  but  run  only  in  one  direction,  namely,  from 
end  to  end  of  the  leaves.  Such  leaves  are  consequently 
called  straight-veined. 

08.  In  the  flower  there  is  no  appearance  of  a  green 
calyx.  There  are  six  yellow  leaves,  nearly  alike,  ar- 
ranged in  two  sets,  an  outer  and  an  inner,  of  three 
eaob.  In  such  oases,  we  sliall  spcnk  of  tlio  colored 
leaves  collectively  as  the  perianth.  If  th?  leaves  are  free 
from  each  other,  we  shall  speak  of  tlio  perianth  as  /">///■ 
J  hi/llous,  hut  if  they  cohere  we  sliall  dosciibo  it  as  ijanw- 
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phyllous.     Stripping  off  the  leaves  of  the 

perianth  we  find  six  stamens,  with  long 

upright  anthers  which  open  along  their 

outer  edges.    If  the  anthers  bo  pulled  off, 

the  filaments  will  be  found  to  terminate 

in  long  sharp  points. 

The  pistil  (Fig.  73)  has  its  three  parts,  ^'^-  '^^■ 

ovary,  style,  and  stigma,  well  marked.     The 

stigma  is  evidently  formed  by  the  union  of 

three  into  one.     The  ovary,  when  cut  across, 

Fig.  74.  is  seen  to  be  three-celled  (Fig.  74),  and  is 

therefore  syncarpous. 
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64.  Trillium.  This  plant  (Fig.  75)  may  be  found 
in  flower  about  the  same  time  as  the  one  just  described. 
The  perianth  of  Trillium  consists  of  six  pieces  in  two 
sets,  but  in  this  case  the  three  outer  leaves  are  green, 
like  a  common  calyx.  The  stamens  are  six  in  num- 
ber. There  are  three  styles,  curving  outwards,  tho 
whole    of    the    inner    side    of    each    being  stigmatic. 
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The  ovary  (Fig.  76)  is  six- 
angled,  and  on  being  cut 
across  is  seen  to  be  three- 
celled. 

65.  Comparing  this  flower-^ 
with  that  of  Dog's-tooth  Vio- 
let, we  find  the  two  to  exhi- 
bit a  striking  resemblance  in 
structure.  But  in  one  respect 
the  plants  are  strikingly  un- 
hke  :  the  leaves  of  the  Tnllium 
are  net-veined  (Fig.  77),  as  in 
the  Exogens.  From  this  cir- 
cumstance we  learn  that  we 
cannot  altogether  rely  on  the 
veining  of  the  leaves  as  a  con- 
stant characteristic  of  plants 
whose  parts  are  not  in  fives. 


Fig  'J7. 


Fig.  75. 
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G6.  Indian  Turnip.  This  plant  may  be  easily  met 
with  in  our  woods  in  early  summer.  If  you  are  not 
familiar  with  its  appearance,  the  annexed  cut  (Fig.  78) 


Fig.  78. 

will  help  you  to  recognise  it.  Procure  several  speci- 
mens ;  these  will  probably  at  first  seem  to  you  to  be 
alike  in  every  respect,  but  out  of  a  number,  some  are 
pretty  sure  to  differ  from  the  rest.  Notice  the  bulb 
from  which  the  stem  sj)rings.  It  diffeis  from  that  of 
the  Dog's-tooth  Violet,  and  Lilies  generally,  in  being  a 
solid  mass.     It  is  called  a  conn.     Between  the  pair  of 
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leaves  you  ooserve  a  curious  strip- 
ed sheath,  having  an  arching, 
hood-like  top,  and  enclosing  an  up- 
right stalk,  the  top  of  which  almost 
touches  the  hood  (Fig.  79).  Can 
this  be  a  flower  ?  It  is  certainly 
the  only  thing  about  the  plant 
which  at  all  resembles  a  flower, 
and  yet  how  different  it  is  from  any 
we  have  hitherto  examined  !  Care- 
fully cut  away  the  sheaths  from  all 
your  specimens.  Most,  and  per- 
haps all,  of  them  will  then  present 
an  appearance  like  that  in  Fig.  80. 
Pig.  79.  If  none  of  them  be  Uke  Fig.  81,  it 

will  be  well  to  gather  a  few  more  plants.  We  shall  sup- 
pose, however,  that  you  have  been  fortunate  in  obtain- 
ing both  kinds,  and  will  proceed  with  our 
examination.  Take  first  a  specimen  cor- 
responding with  Fig.  80.  Around  the 
base  of  the  column  are  compactly  arrang- 
ed many  spherical  green  bodies,  each 
tipped  with  a  little  point.  Separate  one 
of  these  from  the  rest,  and  cut  it  across. 
It  will  be  found  to  contain  several  ovulee, 
and  is,  in  fact,  an  ovary,  the  point  at  the 
top  being  a  stigma.  In  the  autumn,  a 
great  change  will  have  taken  place  in  the 
appearance  of  plants  like  the  one  we  are  pig.  eo.  rig.  si 
now  examining.  The  archod  hood  will  have  disappear- 
ed, as  also  the  long  naked  top  of  the  column,  whilst  the 
part  below,  upon  which  wo  are  now  engaged,  will  have 
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vastly  increased  in  size,  and  become  a  compact  ball  of 
red  berries.  There  can  be  no  doubt,  then,  that  we  have 
here  a  structure  analogous  to  that  found  in  the  Cucum- 
ber and  the  Willow,  the  fertile,  or  pistillate,  flowers 
being  clustered  together  separately.  But  in  the  Cucum- 
ber all  the  flowers  were  observed  to  be  furnished  with 
calyx  and  corolla,  and  in  the  Willow  catkins,  though 
floral  envelopes  were  absent,  each  pair  of  stamens  and 
each  pistil  was  subtended  by  a  bract.  In  the  present 
plant  there  are  no  floral  envelopes,  nor  does  each  pistil 
arise  from  a  separate  bract. 

67.  But,  you  will  now  ask,  what  is  this  sheathing 
hood  which  we  find  wrapped  about  our  column  of 
pistils  ?  There  is  no  doubt  that  we  must  look  upon  it 
as  a  bract,  because  from  its  base  the  flower-cluster 
springs.  So  that,  whilst  the  flowers  of  Indian-Turnip 
are,  like  those  of  Willow,  imperfect  and  dioecious,  the 
clusters  differ  in  having  but  a  single  bract  instead  of  a 
bract  under  each  flower. 

68.  We  must  now  examine  one  of  the  other  speci- 
mens ;  and  we  shall  have  no  difiiculty  in  determining 
the  nature  of  the  bodies  which,  in  this  case,  cover  the 
base  of  the  column.  They  are  evidently  stamens,  and 
your  magnifying-glass  will  show  you  that  they  consist 
mostly  of  anthers,  the  filaments  being  extremely  short, 
and  that  some  of  the  anthers  are  two-celled,  and  some 
four-celled,  all  discharging  their  pollen  through  little 
holes  at  the  top  of  tLc  cells. 

69.  The  column  upon  which,  in  plants  like  Indian- 
Turnip,  the  flowers  are  crowded,  is  known  as  a  spadiv, 
and  the  surrounding  bract  as  a  spathe. 

You  will  observe  that  the  leaves  of  this  plant  are  net- 
veined,  as  we  foui;d  them  in  the  Trillium, 
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Jlowers  crowded  o    a  spadix,  and  surrounded  by  a  spathe. 
ijaaves  net-veined. 

70.  Marsh  Calla.  This  plant  must  be  looked  for 
in  low  marshy  grounds,  where  it  will  be  found  in  flower 
generally  in  the  month  of  June.  With  the  knowledge 
which  you  have  of  the  structure  of  Indian-Turnip,  j'ou 
will  hardly  doubt  that  the  Calla  is  closely  related  to  it. 
You  will  easily  recognize  the  spadix  and  the  spathe 
(Fig.  82),. though  in  the  jn-csent  instance  the  snadix 
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bears  flowers  to  the  oop,  ana  Me  spathe  is  open  instead 
of  enclosing  the  column.  Observe,  however,  that  the 
veining  of  the  leaf  (Fig.  83)  is  different,  that  of  Calla 
being  straight,  like  the  Dog's-tooth  Violet.  There  is 
also  a  difference  in  the  flowers.  Those  of  Indian-Tur- 
nip were  found  to  be  dioecious,  but  the  spadix,  in  the 
present  case,  bears  both  stamens  and  pistils,  and  the 
lower  flowers,  if  not  all,  are  perfect ;  some- 
times the  upper  ones  consist  of  stamens 
only.  Fig.  84  shows  one  of  the  perfect 
flowei's  much  enlarged.  The  stamens,  it 
will  be  observed,  have  two-celled  anthers, 
opening  lengtiiwise. 

MAESH  CALLA. 


Fig.  84. 
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71.  Showy  Crchis.  The  flower  of  this  plant 
(Figs.  85,  8G)  is  provided  with  floral  en,velopes,  all  col- 
oured like  a  corolla.  As  in  Dog's-tooth  Violet,  we  shall 
call  tliem  collectively  the  perianth,  although  they  are 
not  all  alike.  One  of  them  projects  forward  in  front 
of  the  flower,  forming  the  lip,  and  bears  under- 
neath it  a  long  hollow  sjnir,  which,  like  the  spurs  of 
Columbine,  is  honey-bearing.  The  remaining  five  con- 
verge together  forming  a  kind  of  arch  over  the  centre 
of  the  flower.     Iilach  flower  springs  from  the  axil  of  a 
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leaf-like  bract,  and  is  apparently  raised  on   a  pedicel. 

What  seems  to  be  a  pedicel,  however,  will,  if  cnt  across, 
prove  to  bo  the  ovary,  which  in  this  case  is 
inferior.  Its  situation  is  similar  to  the  situ- 
ation of  the  ovary  in  Willow-herb,  and,  as 
in  that  flower,  so  in  this  the  calyx-tubo  ad- 
heres to  the  whole  surface  of  the  ovary,  and 
the  three  outer  divisions  of  the  perianth  are 
simply  upward  cxtciiHions  of  this  tube.  No- 
tice the  peculiar  ticisi..  in  tl;p  ovary.  The 
pig.ee.      ofiFcot  of  this  twist  is  tj  turn  the  lip  away 
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from  the  scape,  and  so  give  it  the  appearance  of  being 
the  lower  petal  instead  of  the  xq^^er  one,  as  it  really  is. 

72.  The  structure  of  the  stamens  and  pistils  remains 
to  be  examined,  and  a  glance  at  the  flower  shows  you 
that  we  have  here  something  totally  different  from  the 
common  arrangement  of  these  organs.  In  the  axis  of 
the  flower,  immediately  behind  the  opening  into  the 
spur,  there  is  an  upward  projection  known  as  the  column. 
The  face  of  this  column  is  the  stigma  ;  on  each  side  of 
the  stigma,  and  adhering  to  it,  is  an  anther-cell.  These 
cells,  though  separated  by  the  column,  constitute  but 
a  single  stamen.  The  stamen,  then,  in  this  case  is  united 
with  the  pistil,  a  condition  which  is  described  as  gynan- 
drous. 

73.  If  you  have  a  flower  in  which  the  anther-cells  are 
bursting  open,  you  will  see  that  the  poUen  does  not 
issue  from  them  in  its  usual  dust-like  form,  but  if  you 
use  the  point  of  your  needle  carefully  you  may   remove 

the  contents  of  each  cell  in  a  mass.  These  pollen 
masses  are  of  the  form  shown  in  Fig.  87.  The 
grains  are  kept  together  by  a  fine  tissue  or  web, 
and  the  slender  stalk,  upon  which  each  pollen 
mass  is  raised,  is  attached  by  its  lower  end  to 
a  sticky  disk  on  the  front  of  the  stigma  just 
„.    „„    above  the  mouth  of  the  spur.     Insects,  in  their 

Fig.  87.  ^  ' 

efforts  to  reach  the  honey,  bring  their  heads  in  contact 
with  these  disks,  and  when  they  fly  away  carry  the 
pollen-masses  with  them,  and  deposit  them  on  the 
stigma  of  the  next  flower  visited.  In  fact,  without  the 
aid  of  insects  it  is  difficult  to  see  how  flowers  of  this 
sort  could  be  fertilized  at  all. 
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SHOWY  ORCHIS. 


OBOAN. 

NO. 

COHESION. 

ADHESION. 

BEMABKS. 

Perianth. 
LeavM. 

6 

Gamophjllonr, 

Superior. 

Stamens. 

1 

Monandrous. 

Gynandrous. 

Pollen-grains 
collected  in 
mas'^es. 

Pistil. 

Carpels. 

1 

8 

Syncarpous. 

Inferior. 

Ovary  twisted. 

74.  Timothy.    The  top  of  a  stalk  of  this  well-known 

grass  is  cylindrical  in  shape,   and  upon  examination 

will  be  found  to  consist  of  a  vast  number  of  similar 

pieces  compactly  arranged  on  very  short  pedicels  about 

V       .      the  stalk  as  an  axis.     Carefully  separate  one 

Vtt'I      of  these  pieces  from  the  rest,  and  if  the  grass 

\\\      I; as  not  yet  come  into  flower  the  piece  will 

^  present  the  appearance  shown  in  Fig.  88.  In 
Fig.  88.  this  Fig.  the  three  points  in  the  middle  are  the 
protruding  ends  of  stamens.  The  piece  which  you  have 
separated  is,  in  fact,  a  flower  enclosed  in  a  pair  of  bracts, 
and  all  the  other  pieces  which  go  to  make  up  the  top 
are  flowers  also,  and,  except  perhaps  a  few  at  the  very 
summit  of  the  spike,  precisely  similar  to  this  one  in 
their  structure. 

76.  Fig.  89  is  designed  to  help  you  in 
dissecting  a  flower  which  has  attained  a 
greater  degree  of  developement  than  the 
one  shown  in  Fig.  88.  llero  the  two 
bracts  which  enclose  the  flower  have 
been  drawn  asunder.  To  those  bracts 
the  name  (jhimrn  is  applied.     Tlioy  arc  present  in 
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plants  of  the  Grass  Family,  and  are  often  found  enclos- 
ing several  flowers  instead  of  one  as  in  Timothy, 
Inside  the  glumes  will  be  found  a  second  pair  of  minute 
chaff-like  bracts,  which  are  known  as  pahts  or  pales. 
These  enclose  the  flower  proper. 

76.  The  stamens  are  three  in  number,  with  the 
antliers  fixed  by  the  middle  to  the  long  slender  filament. 
The  anthers  arc  therefore  versatile.  The  styles  are  two 
in  number,  bearing  long  feathery  stigmas.  The  ovary 
contains  a  single  ovule,  and  when  ripe  forms  a  seed- 
like grain,  technically  known  as  a  caryopsis. 

TIMOTHY. 


OBQAN. 

NO. 

COHESION. 

ADHESION. 

Glumes. 

2 

Palets. 

2 

Stamens. 

3 

TriandrouB. 

Hypogynous. 

PistU. 
OarpelK. 

1 

Apocarpous. 

Superior. 

CHAPTEK  XI. 

COMMON    CHARACTERISTICS  OF    THE    PLANTS    JUST   EXAMINED. 
STRUCTURE    OF    THE    SEED    IN    MONOCOTYLEDONS. 


77.  It  is  now  to  be  pointed  out  that  the  six  plants 
last  examined,  viz.,  Dog's-tooth  Violet,  Trillium, 
Indian  Turnip,  Calla,  Orchis,  and  Timothy,  though 
differing  in  various  particulars,  yet  have  some  Qharj**  • 
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ters  common  to  all  of  them,  just  as  the  group  ending 
with  Willow  was  found  to  be  marked  by  characters 
possessed  by  all  its  members.  The  flowers  of  Dicoty- 
ledons were  found  to  have  their  parts,  as  a  rule,  in 
fours  or  fives  ;  those  of  our  second  group  have  them  in 
ihi-ees  or  sixes,  never  in  fives. 

78.  Again,  the  leaves  of  these  plants  are  straight- 
veined,  except  in  TriUium  and  Indian -Turnip,  which 
must  be  regarded  as  exceptional,  and  they  do  not  as  a 
rule  exhibit  the  division  into  petiole  and  blade  which 
was  found  to  characterize  the  Exogens. 

79.  We  shall  now  compare  the  structure  of  a  grain 
of  Indian  Corn  with  that  of  the  Cucumber  or  Pumpkin 
seed  which  we  have  already  examined  (page  4C).  It 
will  facihtate  our  task  if  we  select  a  grain  from  an  ear 
which  has  been  boiled.  And  first  of  all,  let  us  observe 
that  the  grain  consists  of  something  more  than  tlie 
seed.  The  grain  is  very  much  like  the  achene  of  the 
Buttercup,  but  differs  in  this  respect,  that  the  outer 
covering  of  the  former  is  completely  united  with  the 
seed-coat  underneath  it,  whilst  in  the  latter  the  true 
seed  easily  separates  from  its  covering.  Eemove  the 
coats  of  the  grain,  and  what  is  left  is  a  whitish  starchy- 
looking  substance,  having  a  yellowish  body  inserted  in 
a  liollow  (Fig.  90)  in  the  middle  of  one  side.  This  latter 
body  is  the  emhn/o,  and  may  be  easily  removed.  All 
the  rest  is  aUmmen.     Fig.  91  is  a  front  view  of  tlio 

embryo,  and  Fig.   92   shows  a  vertical 
section  of  the  same.     The  gren.tcr  part 
of  the  embryo  consisti;  of  a  sUujle  coU/le- 
^J     <lnn.  The  radicle  is  seen  near  tho  base, 
wi3.9o.nt.n  wcw.  and  the  plumule  above. 

80.  Comparing  tho  result  of  our  pbHorvations  with 
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wbat  v/0  have  already  learned  about  the  Cucumber 
seed,  we  find  that  whilst  in  the  latter  there  are  iwo 
cotyledons,  in  the  present  case  there  is  but  one,  and 
this  peculiarity  is  common  to  all  the  plants  just  exam- 
ined, and  to  a  vast  number  of  others  besides,  which  are 
consequently  designated  Monocntyledonous  plants, 
or  shortly  Monocotyledons,  The  seeds  of  this  great 
Class  may  differ  as  to  the  presence  or  absence  of  albu- 
men, just  as  the  seeds  of  Dicotyledons  do,  but  in  the 
number  of  their  cotyledons  they  are  all  alike.  The 
Orchids,  however,  are  very  peculiar  from  having  no 
cotyledons  at  all. 

81.  In  addition  to  the  points  just  mentioned,  viz  : 
the  number  of  floral  leaves,  the  veining  of  the  foliage 
leaves,  the  usual  absence  of  distinct  petioles,  and  the 
single  cotyledon,  which  characterize  our  second  great 
Class,  there  is  still  another,  as  constant  as  any  of  these, 
and  that  is,  the  mode  of  growth  of  the  stem,  which  is 
quite  at  variance  with  that  exhibited  in  Dicotyledonous 
plants.  In  the  present  group  the  increase  in  the 
thickness  of  the  stem  is  accomplished  not  by  the 
deposition  of  circle  after  circle  of  new  wood  outside  the 
old,  but  by  the  production  of  new  wood-fibres  through 
the  interior  of  the  stem  generally,  and  the  consequent 
swelling  of  the  stem  as  a  whole.  These  stems  are 
therefore  said  to  be  endogenous,  and  the  plants  com- 
posing the  group  are  called  Endogens,  as  well  as 
Monocotyledons. 

"We  shall  explain  more  fully  the  structure  of  exogen- 
ous and  endogenous  stems,  wl:en  we  come  to  speak  oi' 
the  minute  structure  of  plants  in  a  subsequent  chapter. 
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CHAPTEK  XII. 

MORPHOLOGY   OP   ROOTS,    STEMS,  AND   FOLIAGE-LEAVES. 

82.  From  what  has  gone  before,  you  should  now  be 
tolerably  familiar  with  the  names  of  the  different  organs 
of  plants,  and  you  have  also  had  your  attention  directed 
to  some  modifications  of  those  organs  as  they  occur  in 
different  plants.  In  all  these  cases,  the  adjective  terms, 
which  botanists  use  to  distinguish  the  variations  in  the 
form  of  the  organs,  have  been  placed  before  you,  and  if 
you  have  committed  these  carefully  to  memory,  you  will 
have  laid  a  good  foundation  for  the  lessons  which  follow 
on  Morphology,  the  name  given  to  the  study  of  the 
various  forms  assumed  by  the  same  organ  in  different 
plants,  or  in  different  parts  of  the  same  plant.  In 
some  instances,  the  terms  employed,  being  derived  from 
Latin  and  Greek,  and  specially  devised  for  botanical 
purposes,  may  seem  difficult  to  learn.  We  believe, 
however,  that  this  difficulty  will  bo  found  to  be  more 
apparent  than  real.  You  will  be  surprised  at  the  ease 
with  which  the  terms  will  occur  to  your  mind  if  you 
learn  them  with  the  help  of  plants  which  are  overy- 
wlicre  witliin  your  reach — if  you  be  not  satisfied  with 
being  mere  book-botanist8 

With  a  good  many  terms  you  will  find  no  difficulty 
whatever,  sinco  they  will  bo  found  to  liavo  the  same 
moaning  in  their  botanical  applications  as  they  have  in 
thoir  everyday  use. 
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83.  The  Root.  This  organ  is  called  the  descending 
axis  of  the  plant,  from  its  tendency  to  grow  downwaid 
into  the  soil  from  the  very  commencement  ol  its  devel- 
opement.  Its  chief  use  is  to  imbibe  liquid  nourishment, 
and  transmit  it  to  the  stem.  You  will  remember  that 
in  our  examination  of  some  common  seeds,  such  as 
those  of  the  Pumpkin  and  Bean  (Figs.  G7-71),  we  found 
at  the  junction  of  the  cotyledons  a  small  pointed  pro- 
jection called  the  radicle.  Now,  when  such  a  seed  is 
put  into  the  ground,  under  favourable  circumstances  oi 
warmth  and  moisture,  it  begins  to  grow,  or  germinate, 
and  the  radicle,  which  in  reality  is  a  minute  stem,  not 
only  lengthens,  in  most  cases,  so  as  to  push  the  cotyle- 
dons upwards,  but  developes  a  root  from  its  lower  ex- 
tremity. All  seeds,  in  short,  when  they  germinate, 
produce  roots  from  the  extremity  of  the  radicle,  an^ 
loots  so  produced  are  called  priynary  roots. 

84.  There  are  two  well-marked  ways  in  which  a  pn 
mary  root  may  dovclopo  itself.  It  may,  by  the  down- 
ward  elongation  of  the  radicle,  assume  the  form  of  » 
distinct  central  axis,  from  the  sides  of  which  branches 
or  fibres  are  given  off,  or  root-fibres  may  spring  in  a 
cluster  from  the  end  of  the  radicle  at  the  very 
commencement  of  growth.  If  the  root  grow 
in  the  first  way,  it  will  be  a  tap-root  (Fig.  93), 
examples  of  which  are  furnished  by  the  Car- 
rot, the  Mallow,  and  the  Bean  ;  if  in  the  sec- 
ond way,  it  will  be  a  fibrous  root,  examples  of 
which  are  furnished  by  the  Buttercup  (Fig.  1) 
and  by  the  entire  class  of  Monocotyledonous 
or  Endogenous  plants. 

85.  Tap-roots  receive  different  names,  ac-     yiq.  93. 
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Fig.  94. 


cording  to  the  particular  shape  they  hap 
pen  to  assume.  Thus,  the  Carrot  (Fig.  94) 
is  conical,  because  from  a  broad  top  it  tapers 
gradually  and  i-egulariy  to  a  point.  The 
Badisk,  heing  gomewhat  thicker  at  the  middle 
than  at  either  end,  is  spindle-shaped.  The 
Turnip,  and  roots  of  similar  shape,  are  iiapi. 
form  (napus,  a  turnip). 
These  fleshy  tap-roots  belong,  as  a  rule,  to  bi- 
ennial plants,  and  are  designed  as  storehouses  of  food  for 
the  plant'suse  during  its  second  year'sgrowth.  Occasion- 
ally fibrous  roots  also  thicken  in  the  same  manner,  as 

in  the  Peony,  and  then 
they  are  said  to  he  fascicled 
or  clustered.     (Fig  95.) 

86.  But  you  must  have 
observed  that  plants  some- 
times put  forth  roots  in 
addition  to  those  develop- 
ed from  the  end  of  the 
radicle.  The  Verbena  of 
Pi^  95.  of   our    gardens,    for  ex- 
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amjile,  will  take  root  at  every  joint,  if  tlie  stem  be  laid 
upon  the  ground  (Fig.  96).  The  runners  of  the 
Strawberry  take  root  at  their  extremities  :  and  nothing 
is  more  familiar  than  that  cuttings  from  various  plants 
will  make  roots  for  themselves  if  put  into  proper  soil, 
and  supplied  with  warmth  and  moisture.  All  such  roots 
are  produced  from  some  other  part  of  the  stem  than  the 
radicle,  and  are  called  secondary  or  adventitious  roots. 
When  such  roots  are  developed  from  parts  of  the  stem 
-vhich  are  not  in  contact  with  the  ground,  they  are 
ueiial. 

87.  There  are  a  few  curious  plants  whose  roots  never 
reach  the  ground  at  all,  and  which  depend  altogether 
upon  the  air  for  food.  These  are  called  epiphytes 
There  are  others  whose  roots  penetrate  the  stems  and 
roots  of  other  plants,  and  thus  receive  their  nourish- 
ment as  it  were  at  second-hand.  These  are  parasitic 
plants.  The  Dodder,  Indian- Pipe,  and  Beech-drops,  of 
Canadian  woods,  are  well-known  examj)les. 

88.  The  Stem.  As  the  root  is  developed  from  the 
lower  end  of  the  radicle  of  the  embryo,  so  the  stem  is 
developed  from  the  upper  end,  but  with  this  important 
difference,  that  a  bud  always  precedes  the  formation  of 
the  stem,  or  any  part  of  it  or  its  branches.  Between 
the  cotyledons  of  the  Bean  (Fig.  71),  at  the  top  of  the 
radicle,  we  found  a  minute  bud  called  the  plumule.  Out 
of  this  bud  the  first  bit  of  stem  is  developed,  and  durii.g 
the  subsequent  growth  of  the  plant,  wherever  a  branch 
is  to  be  formed,  or  a  main  stem  to  be  prolonged,  there 
a  bud  will  invariably  be  found.  The  branch  buds  are 
always  in  the  axils  of  leaves,  and  so  are  called 
axillary.  Adventitious  buds,  however,  are  sometimes 
produced  in  plants  like  the  Willow,  particularly  if  the 
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etem  has  been  wounded.  The  bud  from  which  the 
main  stem  is  developed,  or  a  branch  continued,  is  of 
course  at  the  end  of  the  stem  or  branch,  and  so  is 
'enninal. 

89.  If  you  examine  a  few  stems  of  plants  at  random, 
ycu  will  probably  find  some  of  them  quite  soft  and 
easily  compressible,  while  others  will  be  firm,  and  will 
resist  compression.  The  stem  of  a  Beech  or  a  Currant 
IS  an  instance  of  the  latter  kind,  and  any  weed  will 
serve  to  illustrate  the  former.  The  Beech  and  the 
Currant  have  woody  stems,  while  the  weeds  are  fierda 
ceous.  Between  the  Beech  and  the  Currant  the  chief 
difference  is  in  size.  The  Beech  is  a  tree,  the  Currant  a 
shrub.  But  you  are  not  to  suppose  that  there  is  a  hara. 
and  fast  line  between  shrubs  and  trees,  or  between  herbs 
and  shrubs.  A  series  of  plants  could  be  constructed, 
commencing  with  an  unquestionable  herb,  and  end- 
ing with  an  unquestionable  tree,  but  embracing  plants 
exhibiting  such  a  gradual  transition  from  herbs  to 
shrubs,  aud  from  shrubs  to  trees,  that  you  could  not 
say  at  what  precise  point  in  the  series  the  changes 
occurred. 

90.  The  forms  assumed  by  stems  above  ground  are 
numerous,  and  tlioy  are  described  mostly  by  terms  in 
common  use.  For  instance,  if  a  stem  is  weak,  and 
trails  along  the  ground,  it  is  trailing,  or  prostrate ;  and 

if,  as  in  the  run- 
ners of  the  Straw- 
berry, it  takes 
root  on  the  lowar 
side,  then  it  is 
crci'juiuj.  Many 
weak  stems  raise 

Fig.  07. 
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themselves  by  clinging  to  any  support  that  may  happen 
to  be  within  their  reach.  In  some  instances  the  stem 
itself  winds  round  the  support,  assuming  a  spiral  form, 
as  in  the  Morning-Glory,  the  Hop,  and  the  Bean,  and 
is  therefore  distinguished  as  tinning.  In  other  cases 
the  stem  puts  forth  thread-like  leafless  branches  ca'le  1 
tendrils  (Fig.  97),  which  grasp  the 
support,  as  in  the  Virginia  Creeper, 
the  Grape,  and  the  Pea  (Fig.  98),  or 
sometimes  the  leaf-stalks  serve  the 
same  purpose,  as  in  the  Clematis  or 
Virgin's  Bower.  In  these  cases  the 
stems  are  said  to  climb. 

Tho  stems  of  wheat  and  grasses 
generally  are  known  a.s  culms.  They 
are  jointed,  and  usually  hollow  except 
at  the  joints.  Fig.  gs. 

91.  Besides  the  stems  which  grow  above  ground,  there 


Fig.  99. 


are  varieties  to  be  found  below  the  surface.     Pull  up  a 
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Potato  plant,  and  examine  the  underground  portion 
(Fig  99).  It  is  not  improbable  that  you  will  regard 
the  whole  as  a  mass  of  roots,  but  a  very  httle  trouble 
wiD  undeceive  you.  Many  of  the  fibres  are  unaues- 
tionably  roots,  but  an  inspection  of  those  having  pota- 
toes at  the  ends  of  them  will  show  you  that  they  are 
qu:te  different  from  those  which  have  not.  The  former 
wiL  be  found  to  be  furnished  with  little  scales,  answer- 
ing to  leaves,  each  with  a  minute  bud  in  the  axil ;  and 

the  potatoes  them- 
selves exhibit  buds  of 
the  same  kind.  The 
potato,  in  short,  is 
only  thb  swollen  md  of 
an  underground  xiem 
^  h^lh~<^  l\        Such     swollen    ex- 

tremities are  known 

as  tubers,  whilst  the 
Fig.  iro. 

undergi-ound  stem  is  called  a  rootstock,  or  rhizonie,  and 
may  always  be  distinguished  from  a  true  root  by  the 
presence  of  buds.  The  Solomon's  Seal  and  Toothwort 
of  Canadian  woods,  and  the  Canada  Thistle,  are  com- 
mon instances  of  plants  producing  these  stems.  Fig. 
100  shows  a  a-liizome. 

92.  Take  now  an  Onion,  and  compare  it  with  a 
Potato.  You  will  not  find  any  such  outside  appear- 
ances upon  the  former  as  are  presented  by  the  latter. 
The  Onion  is  smooth,  and  has  no  buds  upon  its  surface. 
From  the  under  side  there  spring  roots,  and  this  cir- 
cumstance will  probably  suggest  that  the  Onion  must 
be  a  stem  of  some  sort.  Cut  the  Onion  through  fiom 
top  to  bottom  (Fig.  101).     It  will  then  bo  seen  to  bo 
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Fig   101. 


maae  up  of  a  number  of  coats. 
Strip  oif  one  or  two,  and  observe 
that  whilst  they  are  somewhat 
fleshy  where  the  onion  is  broadest 
they  gradually  become  thinner  to- 
wards the  top.  The  long  gi-een 
tubes,  which  project  from  the  top 
of  tlie  Onion  during  its  growth,  are, 
in  fact,  the  prolongations  of  these 
coats.  But  the  tubes  are  the  leaves 
of  the  plant.  The  mass  of  our  Onion,  therefore,  con- 
sists of  the  fleshy  bases  of  the  leaves.  But  you  will 
observe  that  at  the  bottom  there  is  a  rather  flat  solid 
part  upon  which  these  coats  or  leaves 
are  inserted,  and  which  must  consequent- 
ly be  a  stem.  Such  a  stem  as  this,  with 
its  fleshy  leaves,  is  called  a  bu^^}.  If  the 
leaves  form  coats,  as  in  the  Onion,  the 
bulb  is  coated  or  tunicated;  if  they  do 
not,  as  in  the  lilies  (Fig.  102),  it  is  scaly. 

93.  Tubers  and  bulbs,  then,  consist  chiefly  of  masses 
of  nourishing  matter  ;  but  there  is  this  difference,  that, 
in  the  latter,  the  nourishment  is  contained  in  the  fleshy 
leaves  themselves,  whilst,  in  the  former,  it  forms  a  mass 
more  or  less  distinct  from  the  buds. 

94.  The  thickened  mass  at  the  base  of  the  stem  of 
our  Indian  Turnip  (Fig.  78)  is  more  like  a  tuber  than  a 
bulb  in  its  construction.  It  is  called  a  cottti,  or  solid 
bulb.  The  Crocus  and  Gladiolus  of  the  gardens  are 
other  examples. 

95.  In  the  axils  of  the  leaves  of  the  Tiger  Lily  are 
produced  smidl,  black,  rounded  bodies,  which,  on  exami^ 
jiation,  prove  uo  be  of  bulbous  structure.     They  are,  in 
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fact,  hulblets,  and  new  plants  may  be  grown  from  them. 

96.  Our  Hawthorn  is  rendered 
formidable  by  the  presence  of  stout 
s-idnes  (Fig.  103)  along  the  stem  and 
branches.  These  spines  invariably 
proceed  from  the  axik  of  leaves, 
and  are,  in  fact,  branches,  whose, 
growth  has  been  arrested.  They 
are  appendages  of  the  wood,  and 
will  remain  attached  to  the  stem,  pjg.  k,.!. 

even  after  the  bark  is  stripped  off.  They  must 
not  be  confounded  with  the  prickles  (Fig.  104) 
of  the  Kose  and  Brier,  which  belong  strictly  to 
the  bark,  and  come  off  with  it. 

97.  Fcliage-Leaves.     These  organo  aro 
usually  more  or  less  flat,  and  of  a  green  colour. 
In  some  plants,  however,  they  are  extremely 
thick  and  succulent ;  and  in  the  case  of  para- 
sites, such  as  Indian-Pipe  and  Beech-drops, 
^'  ^°^'   they  are  usually  either  white  or  brown,  or  of 
some  colour  other  than  green.     The   scaly  leaves  of 
underground  stems  aro  also,  of  course,   destitute   of 
colour. 

98.  As  a  general  thing,  leaves  are  extended  horizon- 
tally from  the  stem  or  brancli,  and  turn  one  side  towards 
the  uky  and  the  otlier  towards  the  ground.  But  some 
leaves  are  vertical,  and  in  the  case  of  the  common  Iris 
each  leaf  is  doubled  longtliwiHC  at  the  base,  and  dts 
(Ujtritlc  the  next  one  within.  Such  Icavca  aro  accordingly 
called  e<pdtant, 

90.  Ah  to  their  arrangemcp.t  on  the  stem,  loaves 
cro  allenidic  when  only  one  arises  from  cn,oh  node  (i'ig. 
6)*    1/  two  are  formed  at  orwoh  uodo,  they  are  sure  tol  o 
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on  opposite  sides  of  the  stem,  and  so  are  described  as 
ojjpodte.  Sometimes  thero  r^re  several 
leaves  at  the  same  node,  ir.  i^Mch  case 
they  are  whorlec'  or  verticillcuc  (Fig. 
105). 

100.  Form^  of  Foliage-Ler.ves, 
Leaves  present  an  almost  endloss  va- 
riety in  their  forms,  and  accuracy  in 
Pig.  105.          describing  any  given  leaf  depends  a 
good  deal  upon  the  ingenuity  of  the  student  in  selecting 
C;nd  combining  terms.     The  chief  terms  in  uoe  will  bo^ 
f^ven  here. 

Compare  a  loaf  o-  the  Eound-leaved  Mali©-;/  v/ith  ono 
9f  Red  Clover  (Figs.  100,  107).     Each  of  thom  :,j  lair- 


Fig.  IOC.  Fig.  107. 

nishod  with  a  long  petiole  and  a  pair  o"  stipv.Ics.  Ij 
che  blades,  however,  there  is  a  differeuco.  The  bladooi 
the  iOmor  consists  of  a  single  piece  i  uhcit  oJ  llio  l?jttcr  ;ji 
in  three  ::eparaoc  pieces,  each  of  wliich  is  called  e,  Icctfic^'^ 
hii  ail  of  which,  taken  collectively,  constitute  the  IJatlc 
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of  the  leaf.     The  leaf  of  the  Mallow  is  simple  ;  that  of 

the  Clover  is  compound. 

Between  the    simple   and 

the  compound  form  there 

IS  every  possible  shade  of 

'I'radation.     In  the  Mallow 

leaf  the  hhes  are  not  very 

clearly  defined.       In   the 

Maple  (Fig.  108)  they  are 

well-marked.       In    other 

cases,  again,  the  lobes  are 

so    nearly  separate,    that  V 

''  ^  Fig.   108. 

the  leaves  appear  at  first  sight  to  be  really  compound. 

101.  You  will  remember  that  in  our  examinations  of 
dicotyledonous  plants,  we  found  the  leaves  to  be  in- 
variably net- veined.  But,  though  they  have  this  gener- 
al character  in  common,  they  diflfer  considerably  in  the 
details  of  their  veining,  or  venation,  as  it  is  called. 
The  two  leaves  employed  as  illustrations  in  the  last 
section  will  serve  to  illustrate  our  meaning  here.  In 
the  Mallow,  there  are  several  ribs  of  about  the  same 
size,  radiating  from  the  end  of  the  petiole,  something 
like  the  spread-out  fingers  of  a  hand.  The  veining  in 
this  case  is  therefore  described  as  diijitate,  or  radiate,  or 
palmate.  The  leajlet  of  the  clover,  on  the  other  hand, 
is  divided  exactly  in  the  middle  by  a  single  rib  (tlio 
midrih),  and  from  this  the  veins  are  given  off  on  caclx 
side,  so  that  the  veining,  on  the  whole,  presents  tlio 
appearance  of  a  feather,  and  is  therefore  described  as 
jdnnate  [penrui,  a  feather). 

102.  Both  simple  and  compound  leaves  oxliibit  tlioso 
wWO  modes   of  vouatiou.     Of  simple  piuuately-veiued 
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leaves,  the  Beech,  Mullein,  and  Willow  supply  familiar 
instances.  The  Mallow,  Maple, 
Grape,  Cunant,  and  Gooseberry 
have  simple  radiate-veined  leaves, 
Sweet-Brier  (Fig.  43),  Mountain 
Ash,  and  Eose  have  compound 
pinnate  leaves,  whilst  those  ol 
Virginia-Creeper  (Fig.  109), 
Fig.  109  Horse-Chestnut,    and  Hemp  are 

compound  digitate. 

As  has  already  been  pointed  out,  the  leaves  of  Mon" 

cotyledouous   plants    are   almost    invariably   straigJ, 

veined. 

103.  In  addition  to  the  venation,  the  description  of 
a  simple  leaf  includes  particulars  concerning;  (1) 
the  general  outline,  (2)  the  edge  or  margin,  (8) 
the  point  or  apex,  (4)  the  base. 

104.  Outline.  As  to  outline,  it  will  be  convenient 
to  consider  first  the  forms  assumed  by  leaves  without 
lobes,  and  whose  margins  are  therefore  more  or  less 
continuous.  Such  leaves  are  of  three  sorts,  viz  :  those 
in  which  both  ends  ox  the  leaf  are  alike,  those  in  which 
the  apex  is  narrower  than  the  base,  and  those  in  which 
the  apex  is  broader  than  the  base. 

105.  In  the  first  of  these  three  classes,  it  is  evident 
that  any  variation  in  the  outline  will  depend  altogether 
on  the  relation  between  the  length  and  the  breadth  of 
the  leaf.  When  the  leaf  is  extremely  narrow  in  com- 
parison with  its  length,  as  in  the  Pine,  it  is  adcular 
or  needle-shaped  (Fig.  110).  As  the  width  increases, 
we  pass  through  the  forms  known  as  linear,  oblong,  oval, 
and  finally  orbicular,  in  which  the  width  and  length 
fSre  nearly,  or  quite  equal  (Fig.  111). 
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106.  In  the  second  class  the  different  forms  aiise 
from  the  varying  width  of  the  base  of  the  leaf,  and  we 
thus  h&ve  subulate  or  aivl-shaped  (Fig.  112),  lanceolaP-. 
ovate,  and  deltoid  leaves  (Fig.  113). 


Fig.  112.  Fig.  113. 

107.  In  the  third  class,  as  the  apex  expands,  we  have 


Fig.  117.         rig.  118.    Fig.  114.      FlK.lIB.      Fig.  118. 
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the  forms  spathulate  (Fig.  114),  ohlanceolate  (that  is,  the 
reverse  of  lanceolate)  (Fig.  115),  Q.ndi  ohovate  (Fig.  116). 
108.  In  leaves  of  the  second  kind  we  frequently  find 
the  base  indented,  and  then  the  leaf 
is  cordate,  or  heart-shaped  (Fig.  117). 
The  reverse  of  this,  that  is,  when  the 
indentation  is  at  the  apex,  is  ohcor- 
date  (Fig.  118),    The  hastate,  or  spear- 
shaped  (Fig.  119),  sagittate,  ov  arrow- 
shaped  (Fig.  120),  and  reniform,  C8.r 
liidney-shaped  (Fig.  121),  forms  are 
Fig.  119.  modifications    of  the   second   class. 


Fig.  120. 


Fig.  121. 


Fig.  122. 


«tnd  will  be  readily  understood  from  the  annexed  figures. 
If  the  petiole  is  attached  to  any  part 
of  the  under  surface  of  the  leaf,  instead 
of  to  the  edge,  the  leaf  is  peltate  (shield- 
shaped)  (Fig.  123). 

109.  Leaves     which    are    lobed    are 
usually    described   by   stating   whether 
Pig.  123.         they  are  palmately  or  pinnately  veined, 
and,  if  the  former,  the  number  of  lobes  is  generally 
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given.  If  the  leaves  are  very  deeply  cut,  they  art  3wd 
to  be  pahmitijid  or  pinnatifid  according  to"  the  vem^-^g 
(Fig.  124).  If  the  leaf  is  palmately  lobed, 
and  the  lobes  at  the  base  are  themselves 
lobed,  the  leaf  is  pedate  (Fig.  125),  be- 
cause it  looks  something  like  a  bird's 
foot.  If  the  lobes  of  a  pinnatifid  leaf 
are  themselves  lobed,  the  leaf  is  hipinna- 
tifid.  If  the  leaf  is  cut  up  into  fine  ^,\; 
segments,  as  in  Dicentra,  it  is  said  to  be 
niulti/id. 

110.  Apex.  The  principal  forms  of 
the  apex  are  the  mucronate  (Fig.  122), 
when  the  leaf  is  tipped  with   a  sharp       ng.  124. 

point,  as  though  the  midrib 
were  projecting  beyond  the 
blade  ;  cusjridate,  when  the  leaf 
ends  abruptly  in  a  very  short, 
but  distinctly  tapering,  point 
(Fig.  12G) ;  acute^  or  sharp;  and 
obtuse,  or  blunt. 
Pig.  125.  111.  It  may  happen  that  the 

apex  docs  not  end  in  a  point  of  any  kind.  If 
it  looks  as  though  the  end  had  been  cut  off 
square,  it  is  truncate.  If  the  end  is  slightly 
notched,  but  not  sufficiently  so  to  warrant  the 
description  obcordate,  it  is  cnianjinate. 

PiR.  120. 

112.  Margin.  If  the  margin  is  not  indented  in  any 
way,  it  is  said  to  bo  entire.  If  it  has  sharp  teeth,  jHiivt- 
iiKj  in  till',  directum  of  the  ajicx,  it  is  serrate,  and  will  bo 
coarsely  or  finely  serrate,  according  to  the  size  of  tho 
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^  teeth.     Sometimes  tho  edges  of  Inrge 

teeth  aie  themselves  finely  serrated, 

and  in  that  case  the  leaf  is  duiibly 

serrate    (Fig.    127).     If    the    teeth 

point  outivards,  that  is,  if  the   two 

edges  of  each  tooth  are  of 

the  same  length,  the  leaf 

pjg  J27  is  dentate,  but  if  the  teeth, 

instea,d  of  being  sharp,  are  rounded,  the  leaf  is 

crenate  (Fig.  128).  The  term  wavy  explains  itself. 

113.  Base.  There  are  two  or  three  peculiar  Fig. "128 
modifications  of  the  bases  of  simple  sessile  leaves  which 
are  of  considerable  importance  in  distinguishing  plants. 
Sometimes  a  pair  of  lobes  project  backwards  and  cohere 
on  the  other  side  of  the  stem,  so  that  the  stem 
appears  to  pass  through  the  leaf.  This  is  the 
case  in  our  common  Bellwort,  the  leaves  of 
l(yi\wfy  "which  are  accordingly  described  as  perJ'oUate 
%*^  (F'ig.  129).  Sometimes  two  opposite  sessile 
leaves  grow  together  at  the  base,  and  clasp  the 
stem,  as  in  the  upper  leaves  of  Honeysuckle, 
Fig.  129.  jji  the  Triosteum,  and  in  one  of  our  species  of 
Eupatorium.  Such  leaves  are  said  to  be  connate  or  con- 
nate-perfoliate  (Fig.  130).  In  one  of  our  Everlastings 
the  margin  of  the  leaf  is  con- 
tinued on  each  side  below   the 


Fig. -30.  Fig.  131. 

point  of  insertion,  and  tlie  lobes  grow  fast  to  the 
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Oi'  Cic  stem,  giving  rise  to  what  is  called  the  decurrent 
forin  (Fig.  131). 

^ho  terms  by  which  simple  leaves  are  described  are 
applicable  also  to  the  leaflets  of  compound  leaves,  to 
the  copals  and  petals  of  flowers,  and,  in  short,  to  any 
flat  forms. 


Fig.  132. 

224.  We  have  already  explained  that  compound 
leavec  are  of  two  forms,  pinnate  and  palmate.  In  the 
former,  the  leaflets  are  arranged  on  each  aide  o 
thG  midrib.  There  may  be  a  leaflet  at  the  end, 
i:^  which  case  the  leaf  is  odd-pinnate,  or  the 
iorminal  leaflet  may  be  wanting,  and  then  the  leaf  is 
i-i^^ruptly  pinnate.  In  the  Pea,  the 
i  ic  pinnate  and  terminates  in  a 
■  idr'l  (Fig.  98).  Very  frequently 
jhe  primary  divisions  of  a  pinnate 
leal'  are  themselves  pinnate,  and 
the  whole  leaf  is  then  twice-pinnate 
(T:^',  182).  If  the  subdivision  is 
oontinuod  tlirough  another  stage, 
the  loaf  is  Olirice-pinnate,  and  so  on. 
Sometimes,  as  in  the  leaves  of  the 
Tomato,  very  small  leaflets  aro 
found  botwoeu  the  lurger  ones,  and 
thit;  iorm  iu  described  as  interrupt- 
edly pinnate  (ZTij.  188).  Fig.  13Ak 
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In  the  palmate  or  digitate  forms,  the  leaflets  spread 
out  from  the  end  of  the  petiole,  and,  in  describing  them, 
it  is  usual  to  mention  the  number  of  divisions.  If  there 
are  three,  the  leaf  is  tri-foliolate ;  if  there  are  five,  it  is 
ipiinquefoliolate. 

115.  In  the  examination  of  the  Mallow,  we  found  a 
couple  of  small  leaf-like  attachments  on  the  petiole  of 
each  leaf,  just  at  the  junction  with  the  stem.  To  these 
the  name  stipules  was  given.  Leaves  which  have  not 
these  appendages  are  exstipulatj, 

116.  Besides  the  characters  of  leaves  mentioned 
above,  there  remain  a  few  others  to  be  noticed.  With 
regard  to  their  surface,  leaves  present  every  gradation 
from  perfect  smoothness,  as  in  Wintergreen,  to  extreme 
roughness  or  woolliness,  as  in  the  Mullein.  If  hairs  are 
entirely  absent,  the  leaf  is  glabrous ;  if  present,  the 
degree  of  hairiness  is  described  by  an  appropriate  ad- 
verb ;  if  the  leaf  is  completely  covered,  it  is  villous  or 
villose ;  and  if  the  hairs  are  on  the  margin  only,  as  in 
Dur  Clintonia.  it  is  ciliate.  Some  leaves,  like  those  of 
Cabbage,  have  a  kind  of  bloom  on  the  surface,  which 
may  bo  rubbec:  otf  with  the  fingers ;  this  condition  is 

described  as  glaucous. 

117.  A  few  plants  have  anoma- 
lous leaves.  Those  of  the  Onion 
are  filiform.  The  Pitcher  Ir^nt 
of  our  Northern  swamps  has  very 
curious  leaves  (Fig.  134),  appar- 
ently formed  by  the  turning  in  and 
cohesion  of  the  outer  edges  of  en 
ordinary  loaf,  so  as  to  form  a  tube, 
closcc.  except  at  the  top,  and  armed 
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on  the  inner  surface  with  bristles  pointing  towards  the 
]>ase  of  the  leaf. 

118.  Finally,  as  leaves  present  an  almost  infinite 
variety  in  their  forms,  it  will  often  be  necessary,  in  de- 
scribing them,  to  combine  the  terms  explained  abovo. 
For  instance,  a  leaf  may  not  be  exactly  linear,  nor  ex- 
actly lance-shaped,  but  may  approximate  to  both  forms. 
In  such  a  case  the  loaf  is  described  as  lance-linear,  and 
so  with  other  forms. 

The  following  form  of  schedule  may  be  used  with 
advantage  in  writing  out  descriptions  of  leaves.  Tiwo 
leaves — one  of  Maple  and  one  of  Sweet-Brier — are 
described  by  way  of  illustration.  If  a  leaf  is  compound, 
the  particulars  as  to  outline,  margin,  apex,  base,  and 
surface  will  have  reference  to  the  leaflets. 

LEAF  SCHEDULE. 


Leaf  op 


1.  roBltion. 


a.  Arrangement. 


8.  Insertion. 


4.  Btipulotion. 


0.  Diviikm. 


6.  Vmutlon. 


7.  Oatllno. 


&  llMgin. 


Maple. 


Cauline. 


Opposite. 


Petiolote. 


Ezstipulato. 


Bimplo. 


Pulmato. 


Deeply  lobod. 


Swket-Brikb. 


Caulise. 


Alternate. 


Petiolate. 


Stipulate. 


Odd  pinnate,  7  leafloik . 


ItoundiBh  or  oral. 


Doubly  lomto. 
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9.  Apex. 

Pointed. 

Acute. 

10.  Base. 

11.  Surface. 

ordato. 

Hardly  indented. 

Glabrous  ibove ;  whitish 
bouoath. 

Downy   above ;    covered 
•with  glands  benoatli. 

CHAPTEK  XIII. 


MORPHOLOGY    OF     FLOWER-LEAVES.        THE    CALYX.       THE    CO- 
HOLLA,       THE    STAMENS.       THE    PISTIL.       THE    FRUIT. 
THE    SEED.       GERMINATION. 

119.  From  an  examination  of  the  various  forms  pre- 
sented by  foliage  leaves,  we  proceed  now  to  those  of 
the  floral  ones,  and  we  shall  first  consider  the  chief 
modifications  in  the  arrangement  of  flowers  as  a  uhule, 
to  which  the  term  inflorescence  is  applied. 

120.  It  is  found  that  inflorescence  proceeds  upon  two 
v^ell-definej  plans.  To  understand  these,  let  us  recur 
to  our  specimens  of  Shepherd's- Purse  and  Buttercup. 
You  will  remember  that,  in  the  former,  the  peduncle 
continues  to  lengthen  as  long  as  the  summer  lasts,  and 
new  flowers  continue  to  be  produced  at  the  upper 
end.  Observe,  however,  that  every  one  of  the  flowers  is 
produced  in  the  axil  of  a  bract,  that  as  the  stem  lengthens 
new  bracts  appear,  and  that  there  is  no  flower  on  the  end 
of  the  stem.  You  will  easily  understand  then,  that 
the  production  of  flowers  in  such  a  plant  is  only 
limited  by  the  close  of  the  season  or  by  the  exhaus- 
tion of  the  plant.  Such  inflorescence  is  therefore 
called  indefinite  or  indeterminate,  or  axillary, 
It  is  sometimes  also  called  centHpetal,  because  if  th« 
flowers  happen  to  be  in  a  close  cluster,  n-s  are  the  uppe\ 
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oneo  in  Shepherd' s-Piirse,  the  order  of  developement  is 
Irom  the  outside  towards  the  centre. 

121.  If  you  now  look  at  your  Buttercup,  you  will  be  at 
once  struck  with  the  difference  of  plan  exhibited.  Tho 
main  axis  or  stem  has  o  flower  on  the  end  of  it,  and  its 
further  growth  is  therefore  checked.  And  so  in  like 
manner,  from  the  top  downwards,  the  growth  of  tho 
branches  is  checked  by  the  production  of  flowers  at  their 
extremities.  The  mode  of  inflorescence  here  displayed 
is  definite,  or  determinate,  or  terminal.  It  is  also 
called  centrifugal,  because  the  developement  of  the 
flowers  is  the  reverse  of  that  exhibited  in  the  first  mode. 
The  upper,  or,  in  the  case  of  close  clusters,  the  central 
flowers  open  first.  In  either  mode,  if  there  is  but  one 
flower  in  each  axil,  or  but  one  flower  at  the  end  of  each 
branch,  the  flowers  are  said  to  be  solitary. 

122.  Of  indeterminate  inflorescence  there  are 
several  varieties.  In  Shepherd 's-Purse  we  have  an 
instance  of  the  raceme,  which  may  be  described  ac  r 
cluster  in  which  each  flower  springs  from  an  axil,  an^. 
18  supported  on  a  pedicel  of  its  own.  If  the  pedicels 
are  absent,  and  the  flowers  consequently  sessile  in  t7 .? 
axils,  the  cluster  becomes  a  spike,  of  which  the  common 
Plantain  and  tho  Mullein  furnish  good  examples.  Th^ 
catJdns  of  the  Willow  (Figs.  68,  64)  and  Birch,  and  thv 
BjHidix  of  the  Indian  Turnip  (Figs.  80,  81)  are  alsv, 
spikes,  tho  former  having  scaly  bracts  and  tho  latter  a 
floshy  axis.  If  you  suppose  tho  intornodes  of  a  spike 
to  1)0  BupprcBsed,  so  that  tho  flowers  are  densely 
crowded,  you  will  have  a  haul,  of  which  Clover  and 
Button-bush  supply  instances.  If  the  lower  pedicels 
of  a  raceme  are  considerably  longer  tluiii  the  upper 
ones,  80  that  all  tho  blossoms  are  nearly  on  tho  same 
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Fig.  185.  Fig.  136. 

level,  the  cluster  is  a  corymb  (Fig.  185).  If  the 
flowers  in  a  head  were  elevated  on  separate  pedicels  of 
the  same  length,  radiating  like  the  ribs  of  an  umbrella, 
we  should  have  an  umbel,  of  which  the  flowers  of 
Geranium  and  Parsnip  (Fig.  49)  are  examples.  A 
raceme  will  be  compound  (Fig.  136)  if,  instead  of  a 
solitary  flower,  there  is  a  raceme  in  each  axil,  and  a 
similar  remark  will  apply  in  the  case  of  the  spike,  the 
corymb,  and  the  umbel. 

123.  The  inflorescence  of  most  Grasses  is  what  is 
called  a  panicle.  This  is  a  compound  form,  and  is 
usually  a  kind  ot  raceme  having  its  primary  divisions 
branched  in  some  irregular  manner.     If  the  panicle  is 
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jompact,  as  in  the  Grape  and  Lilac,  it  is  what  is  called 
a  ihyrse. 

124.  Of  determinate  inflorescence  the  chief 
modification  is  the  cijme.  This  is  a  rather  flat-topped 
cluster,  having  something  the  appearance  of  a  com- 
pound corymb,  but  easily  distinguished  by  this  pecuU- 
arity,  that  the  central  blossom  opens  first,  then  those  at 
the  ends  of  the  first  set  of  branches  of  the  cluster,  then 
those  on  the  secondary  branches,  and  so  on  until  the 
outer  buds  are  reached.  The  Elder,  Dogwood,  and  St. 
John's   Wort   furnish   good   examples  of  the   cymose 


Fig.  137. 

structure.    Fig.  187  shows  a  loose  open  cyme. 

125.  It  has  already  been  pointed  out  that  caulinc 
loaves  tend  to  diminish  in  size  towards  the  upper  part 
of  the  stem,  where  the  flowers  are  found.  Such  re- 
duced leaves,  containing  flowers  in  their  axils,  are  called 
bracts.  In  tlio  case  of  compound  flower-clusters,  this 
term  is  limited  tu  the  leaves  on  the  peduncle,  or  main 
stem,  tho  term  bractlct  being  then  applied  to  those  oc- 
ca/  ing  on  the  podicelt*  or  Bubordinato  stems,    In  the 
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case  of  the  umbel  and  the  head,  it  generally  happens 
that  a  circle  of  bracts  surrounds  the  base  of  the  cluster. 
They  are  then  called,  collectively,  an  involucre,  and  in 
the  case  of  compound  clusters  a  circle  of  bractlets  is 
called  an  involucel.  Bracts  are  often  so  minute  as  to  be 
reduced  to  mere  scales.  From  our  definition,  it  will  be 
evident  that  the  spathe  surrounding  the  spadix  in 
Indian  Turnip  is  merely  a  bract. 

126.  It  has  already  been  stated  that  the  parts  of  the 
flower,  equally  with  the  foliage-leaves,  must  be  regarded 
as  modifications  of  the  same  structure,  and  some  proofs 
of  this  similarity  of  structure  were  given.  We  shall 
now  j)roceed  to  consider  in  detail  the  variations  in  form 
assvimed  by  these  organs. 

127.  The  Calyx.  As  you  are  now  well  aware,  this 
term  is  applied  to  the  outer  circle  of  floral  leaves.  These 
are  usually  green,  but  not  necessarily  so ;  in  some  Ex- 
ogens,  and  in  nearly  all  Endogens,  they  are  of  some 
other  colour.  Each  division  of  a  calyx  is  called  a  sepal, 
and  if  the  sepals  are  entirely  distinct  from  each  other, 
the  calyx  is  pohjsepalous  ;  if  they  are  united  in  any  de- 
gree, it  is  gamosepalous.  A  calyx  is  regular  or  irregular, 
according  as  the  sepals  are  of  the  same  or  different 
shape  and  size. 

128.  In  a  gamosepalous  calyx,  if  the  sepals  are  not 
united  to  the  very  top,  the  free  portions  are  known  as 
calyx-teeth,  or,  taken  collectively,  as  the  limb  of  the 
calyx.  The  united  portion,  especially  if  long,  as  in 
Willow-herb,  is  called  the  calyx-tube,  and  the  entrance 
to  the  tube  its  throat.  In  many  plants,  particularly 
those  of  the  Composite  Family,  the  limb  of  the  calyx 
consists  merely  of  a  circle  of  bristles  or  soft   hairs, 
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and  is  then  described  as  pappose.  In  other  cases  the 
limb  is  quite  inconspicuous,  and  so  is  said  to  be  obsolete. 
A  calyx  which  remains  after  the  corolla  has  disappeared, 
as  in  Mallow  (Fig.  31),  is  persistent.  If  it  disappears 
when  the  flower  opens,  as  in  our  Bloodroot,  it  is  cadu- 
cous,  and  if  it  falls  away  with  the  corolla,  it  is  deddxiotis. 

We  must  repeat  here,  that  when  calyx  and  corolla  are 
not  both  present,  the  circle  which  is  present  is  con- 
sidered to  be  the  calyx,  whether  green  or  not. 

129.  The  Corolla.-  The  calyx  and  corolla,  taken 
together,  are  called  the  fior.al  envelopes.  When  both 
envelopes  are  present,  the  corolla  is  the  inner  one ;  it 
is  usually,  though  not  invariably,  of  some  other  colour 
than  green.  Each  division  of  a  corolla  is  called  a  p>eto,l, 
and  the  corolla  is  polypetalous  when  the  petals  are  com- 
pletely disconnected ;  but  gamopetalous  if  they  are 
united  in  any  degree,  however  slight.  The  terms 
reyuiar  and  irregular,  applied  to  the  calyx,  are  applica 
able  also  to  the  corolla,  and  the  terms  used  in  the 
description  of  leaves  are  applicable  to 
petals.  If,  however,  a  petal  is  narrowed 
into  a  long  and  slender  portion  towards 
the  base,  that  portion  is  known  as  the 
claw,  whilst  the  broader  upper  part  is 
Fig.  188.  called  the  limb  (Fig.  188).  The  leaf- 
terms  are  then  applicable  to  the  limb. 

180.  Gamopetalous  corollas  assume  various  forms, 
most  of  which  are  described  by  terms  easily  understood. 
The  forms  assumed  depend  almost  entirely  on  the 
shape  of  the  petals  which,  when  united,  make  up  the 
corolla.     If  tlioao,  taken  scpaiately,  are  linear,  and  are 
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united  to  the  top,  or  nearly  so,  the  corolla 
will  be  tubular  (Fig.  139.)  If  the  petals 
are  wedge-shaped,  they  will  by  their  union 
produce  a  funnel-shaped  corolla.  (Fig.  140.) 
In  the  camj^anulate  or  bell-shaped  form,  the 
enlargement  from  base  to  summit  is  more 
gradual.  If  the  petals  are  narrowed  abruptly 
into  long  claws,  the  union  of  the  claws  into  a 
Fig  139  tube  and  the  spreading  of  the  limb  at  right 
angles  to  the  tube  will  produce  the 
sahurshapcd  form,  as  in  Phlox  (Fig. : 
141).  The  rotate  corolla  dififers  from 
jhis  in  having  a  veri/  short  tube.  The 
corolla  oi  the  Potato  is  rotate. 

131.    The    most*  important   irrc<jular 
gamopetalous   corollas  are  the   Ivjulate, 
which   has  been  fully  described  ia  the 
examination  of  the  Dandelion,  and  the 
labiate,  of  which  we  found  an  example  in         Fig.  i4o. 
Catnip   (Fig.  69).      The   corolla   of  Turtle-head  (Fig. 
142)  is  another  example.     When  a  labiate  corolla  pre- 
sents a  wide  opening  between  the  upper  and  lower  lips, 
it  is  said  to  be  ringent ,  if  the  opening  is  closed  by  an 


Fig.  141.  Fig.  142.  Fig.  143. 

upward  projection  Oi  the  lower  lip,  as  in  Toadflax  (Fig. 
143),  it  is  said  to  be  personate,  and   the   projection  in 
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this  case  is  known  as  the  2>cdatc.      A  good  mcay  corol 
las  such  as  those  of  Toadflax,  Dicentra,  Snapdragon, 
Columbine,  and  Violet,  have  protuberances  or  spurc  at 
the    base.     In  Violet  one  petal   only  is   spurred;  in 
Oolumbine  the  whole  five  are  so. 

132.  The  Stame-ns.  As  calyx  and  corolla  arc 
called  collectively  the  floral  envelopes,  so  stamens  and 
pistil  are  spoken  of  collectively  as  the  essential  organs  o) 
the  flower.  The  circle  of  stamens  alone  is  sometimes 
oalled  the  andrmcium.  A  complete  stamen  consists  of  a 
slender  ctalk  known  as  the  filament,  and  a  small  sac 
called  the  aritJier.  Tlie  filament,  however,  is  not  un- 
commonly absent,  in  which  carse  the  anther  is  sessile. 
As  a  general  tiling,  the  anther  consists  of  two  oblong 
cells  with  Cj  sort  of  rib  between  them  called  the  connec- 
tive, and  that  side  of  the  anther  which  presents  a  dis- 
tinctly <//'oor<;(/  appearance  is  the /ace,  the  opposite  side 
being  the  hack.  The  filament  is  invariably  attached  to 
the  connective,  and  may  adhere  through  the  entire 
length  of  the  latter,  in  which  case  the  anther  is  adnate 


Fig.  144.  Fig.  140.  Fig.  146. 

(Fig.  144),  or  the  base  of  the  connective  may  rest  on 
the  end  of  the  filai  Jient,  a  condition  defloribod  as  innate 
(Fig.  146),  or  the  extremity  of  the  filament  may  be 
attached  to  the  middle  of  the  back  of  tlie  connective,  bo 
that  the  anther  swings  about ;  it  is  then  sai  1  io  be 
vormtile  ("Fig.  140).     In  all  tliese  oases,  if  the  face  ol 
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the  an'hc:'  is  turned  towards  the  centre  of  the  flower,  it 
^.fa'  said  to  ba  zrjoroyoc,  if  turned  outwards,  extroroc, 

133,  The  cells  of  anthers  commoni;; 
open  along  their  outer  edges  to  dia- 
charge  their  pollen  (Fig.  147).  In 
most  of  tho  Hoaths,  however,  the  pol- 
len is  discharged  through  a  minute 
aperture  at  the  top  oi  each  cell  (Jffjg* 
««.^7.3»c-^.^«-i8. 148),  -Md  in  our  Blue  Cohosh  oach  c:l] 
:m  iJExy/? :Tcd  with  a  lid  or  vaive  near  the  top,  T/ii;c': 
opens  JD.  %  kind  of  hinge  (Kgo  'iiD)o 

134o  ytfjm  mL  mcsy  bo  ezthoi'  eniiirely  distincu  firom 
aach  othor,  :n  which  case  ihoy  a-re  described  afj  dian- 
drouc,  iMur.ixmms,  octandroico,  £;c.,  according'  to  aheii 
number  (or,  ii  "_i2ore  than  twenty,  cs  indefinite),  or  thoy 
maj-  be  anited  in  various  wr^ys.  li  their  anthers  cjrc 
uiiitec!.  ii:  c^  circle,  ~hile  the  hlamonts  are  separpie 
(Figc  CJ)-  they  are  caia  to  bo  syngencsious ,  but  it  lihc 
fiiamcutc  :mite  to  form  h.  tube,  while  the  anthere  remair, 
distincj,  they  are  said  to  be  monadelphouz  (Fig.  82)  i  n 
thoy  are  in  two  groups  they  arc  diadelphoiis  (Fig.  8?'^  °. 
if  in  threcj  tnadelphous ;  if  in  moro  than  three,  po«f«*f 

'iLOuo  As  to  insertloi^,  when  stamens  are  insertecoi) 
tho  receptacle,  they  aro  hypogynous ;  when  borne  on 
the  calyx,  perigy.  ous  ;  when  borne  on  the  ovary,  epigy- 
nous;  Cjud  if  inserted  on  the  corolla,  eJ9^/?eto?o^A^.  They 
may,  howevor,  be  boi.:  e  oven  on  the  stylo,  as  in  Orchis 
and  then  they  fjre  doscribed  a^  gynandrous, 

136.  Ii  the  stamens  are  four  in  number,  zud.  in  two 
pairc  of  different  lengthc,  the;,  arc  fjrid  uC  f:D  didyna- 
mous  (Fig.  C8) ;  if  cix  in  number,  ^onr  lo'-i^  ano.  4wc 
nliort,  they  arc  tctradftnamous  (Fi^;.  COJ^CiiJi^ij  fiaaii;^ 
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if  the  stamens  are  hidden  in  the  tuhe  of  a  gamnpetalous 
corolla,  they  are  said  to  be  included,  hut  if  they  protrude 
beyond  the  tube  they  are  exserted  (Fig.  139). 

137.  The  Pistil.  This  is  the  name  given  to  the 
central  organ  of  the  flower.  It  is  sometimes  also  called 
the  gyncecium.  As  in  the  case  of  the  stamens,  the 
structure  of  the  pistil  must  be  regarded  as  a  modifica- 
tion of  the  structure  of  leaves  generally.  The  pistil 
may  be  formed  by  the  folding  of  a  single  carpellary 
leaf  as  in  the  Bean  (Fig.  159),  in  which  case  it  is 
simple  ;  or  it  may  consist  of  a  number  of  carpels,  either 
entirely  separate  from  each  other,  or  united  together  in 
various  ways,  in  which  case  it  is  compound.  If  the  car- 
pels are  entirely  distinct,  as  in  Buttercup,  the  ristil 
is  apocai-pous  ;  if  they  are  united  in  any  degree,  it  ic 
syncarpous. 

188.  In  our  examination  of  the  Marsh  Marigold  (Figs. 
24,  25)  we  found  an  apocarpous  pistil  of  several  carpels. 
We  found  also  that  each  carpel  contained  a  number  of 
seeds,  and  that,  in  every  case,  the  seeds  were  attached  to 
that  edge  of  the  carpel  which  was  turned  towards  the  centre 
of  thejlower,  and  that,  as  the  carpels  ripened,  ■  they 
invariably  split  open  along  that  edge,  but  not  along  the 
other,  BO  that  the  carpel  when  opened  out  presented 
the  appearance  of  a  leaf  with  seeds  attached  to  the 
margins.  The  inner  edge  of  a  simple  carpel,  to  which 
the  seeds  are  thus  attached,  is  called  the  ventral  suture, 
the  opposite  edge,  corresponding  to  the  mid-rib  of  a 
loaf,  being  the  dorsal  suture. 

130.  If  we  suppose  a  number  of  simple  cai'pels  to 
upproftch  oach  other,  and  unite  in  th  ^  centre  of  a  flower, 
it  is  evident  that  the  pistil  so  formed  would  contain  as 
matiV  ooUs  as  there  were  oarpelH,  tiie  cells  being  sepai> 
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ated  from  each'  other  by  a  double  ivall,  and  that  the 
seeds  would  be  found  arranged  about  the  centre  or  axis 
of  the  pistil ;  RLd  this  is  the  actual  state  of  things  in 
the  Tulip,  whose  pistil  is  formed  by  the  union  of  three 
carpels.  When  the  pistil  ripens,  the  double  walls  sepa- 
rating the  cells  split  asunder.  To  these  separating 
walls  the  name  dissepiment  or  partition  is  given. 

140.  But  it  often  happens  that  though  several  car° 
pels  unite  to  lovm  a  compound  pistil,  there  is  but  one 
cell  in  the  ovary.  This  is  because  the  separate  carpc^- 
lary  leaves  have  not  been  folded  before  uniting,  t  - 
,'iave  been  joined  edge  to  edge,  or 
rather  with  their  edges  slightly 
turned  inwards.  In  these  cases  the 
seeds  cannot,  of  course,  be  in  the 
centre  of  the  ovary,  but  will  be  found        s-      •        s-     • 

on  the  walls,  at  the  junction  of  the  carpels 
(Figs.  150;  151).  In  some  plants  the  ovary 
is  one-celled,  and  the  seeds  are  arranged 
round  a  column  which  rises  from  the  bottom 
of  the  cell  (Figs.  152,  153).  This  case  is 
ligs. .  53.  explained  by  tLe  early  obliteration  of  the 
partitions,  which  must  at  first  have  met  in  the  centre  of 
the  cell. 

141.  In  all  cases  the  line  or   projection  to  which  tVo 
seeds  are  attached  is  called  the  placenta,  and  the  term 

^lacentation  has  reference  to  the  manner  in  which 
the  placentas  are  arranged.  In  the  simple  pistil  the 
placentation  is  marginal  or  autural.  In  the  syncarpous 
pistil,  if  the  dissepiments  meet  in  the  centi'e  of  the 
ovary,  thur;  dividing  it  into  separate  cells,  the  placenta- 
tion is  central  or  axile  ;  if  tho  ovary  i.:  one-celled  cr  1 
bears  the  seeds  on  its  walls,  ohc  placentation  isparieti. ' 


92  ELEMENTS    OF    STRUCTURAL    BOTANY. 

and  if  the  seeds  are  attached  to  a  central  column,  it  is 
free  central. 

142.  Besides  the  union  of  the  ovaries  there  may  also 
be  a  union  of  the  styles,  and  even  of  the  stigmas. 

143.  A  very  exceptional  pistil  is  found  in  plants  of 
the  Pine  Family.  Here  the  ovules,  in- 
stead of  being  enclosed  in  an  ovary,  are 
usually  simply  attached  to  the  inner  sur- 

Fig.  154.        face   of  an  open   carpellary 
leaf  or   scale,  the  scales  forming  what  is  ('Q<|Ja     C% 
known  as    a  cone  (Figs.    154,   155,   156).  ^^^ 
The  plants  of  this  family  are  hence  called  Figs.  155, 15*. 
tiymno^permotis,  or  naked- seeded. 

144.  The  Fruit.  In  coming  to  the  consideration  of 
the  Fruit,  you  must  for  tlie  present  lay  aside  any  popu- 
lar ideas  you  may  have  acquired  as  to  the  meaning  of 
this  term.  You  will  find  that,  in  a  strict  botanical 
sense,  many  things  are  fruits  which,  in  the  language  of 
common  life,  are  not  so  designated.  For  instance,  we 
hardly  speak  of  a  pumpkin  or  a  cucumber  as  fruit,  and 
yet  they  are  clearly  so,  according  to  the  botanist's  defi- 
nition of  that  term.  A  fruit  may  bo  defined  to  be  tha 
ripened  pistil  together  with  any  otlicr  organ,  stich  as  the 
calyx  or  receptacle,  which  vuiy  he  adherent  to  it.  This 
definition  will  perhaps  bo  more  clearly  understood  after 
a  few  specimens  have  been  attentively  examined. 

145.  For  an  example  of  tlie  simplest  kind  of  fruit  let 
U8  revert  to  our  Buttercup.  As  the  carpels  ripen,  the 
style  and  stigma  are  reduced  to  a  mere  point.  On 
cutting  open  one  of  tliese  carpels  when  fully  ripe,  we 
find  it  contains  a  single  Kce.l,  not  quite  iilling  the 
cavity,  but  attached  at  one  point  to  the  wall  of  the 
latter.      What  you  have   to   guard  against,  in  this 
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instance,  is  the  mistake  of  considering  the  entire 
carpel  to  be  merely  a  seed.  It  is  a  seed  envel- 
oped in  an  outer  covering  which  we  called  the  ovary 
in  the  early  stages  of  the  flower,  but  which,  now 
that  it  is  ripe,  we  shall  call  the  pericarp.  This  pericarp, 
with  the  seed  which  it  contains,  is  the  fruit.  The  prin- 
cipal difference  between  the  fruit  of  Marsh -Marigold 
and  that  of  Buttercup  is,  that,  in  the  former,  the  peri  • 
carp  envelopes  several  seeds,  and,  when  ripe,  splits  open 
down  one  side.  The  fruit  of  Buttercup  does  not  thus 
split  open.  In  the  Pea,  again,  the  pericarp  encloses 
several  seeds,  but  splits  open  along  both  margins.  The 
fruits  just  mentioned  all  result  from  the  ripening  of 
apocarpous  pistils,  and  they  are  consequently  spoken  of 
as  apocarpous  fruits. 

146.  In  Willow-herb,  you  will  recollect  that  the 
calyx- tube  adheres  to  the  whole  surface  of  the  ovary. 
The  fruit  in  this  case,  then,  must  include  the  calyx. 
When  the  ovary  ripens,  it  splits  longitudinally  into  four 
pieces  (Fig.  41),  and,  as  the  pistil  was  syncarpous,  so 
also  is  the  fruit. 

147.  In  the  Peach,  Plum,  Cherry,  and  stone-fruits  or 
drupes  generally,  the  seed  is  enclosed  in  a  hard 
shell  called  a  putamen.  Outside  the  putamen  is 
a  thick  layer  of  pulp,  and  outside  this,  enclosing 
the  whole,  is  a  skin-like  covering.  In  these  fruits 
all  outside  the  seeds  is  the  pericarp.  In  one 
respect  these  stone-fruits  resemble  the  fruit  of  the 
Buttercup  :  they  do  not  split  open  in  order  to  discharge 
their  seeds.  All  fruits  having  this  peculiarity  are  said 
to  be  indehiscent,  whilst  those  in  which  the  pericarp 
opens,  or  separates  into  pieces  (called  valves),  are  de- 
hiscent. 
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148.  lu  the  Apple  (Fig.  48)  and  Pear,  the  seeds  are 
contained  in  five  cells  in  the  middle  of  the  fruit,  and 
tliese  cells  are  surrounded  by  a  firm  fleshy  mass  which 
is  an  enlargement  of  the  calyx.  In  fact,  the  remains  of 
\he  five  calyx-teeth  may  be  readily  detected  at  the  end 
ti  the  apple  opposite  the  stem.  As  in  Willow-herb, 
the  calyx  is  adherent  to  the  ovary,  and  therefore  calyx 
and  ovary  together  constitute  the  pericarp.  These 
(lesJiy -fruits,  or  pomes,  as  they  are  sometimes  called, 
ire  of  course  itidehiscent. 

149.  In  the  Currant,  as  in  the  Apple,  you  will  find 
the  remains  of  a  calyx  at  the  top,  so  that  this  fruit,  too, 
is  inferior,  but  the  seeds,  instead  of  being  separated 
from  the  mass  of  the  fruit  by  tough  cartilaginous  cell- 
walls,  as  in  the  Apple,  Lie  imbedded  in  the  soft  juicy 
pulp.  Such  a  fruit  as  this  is  a  hemj.  The  Gooseberry 
and  the  Grape  are  other  examples.  The  Pumpkin  and 
other  gourds  are  similar  in  structure  to  the  berry,  but 
besides  the  soft  inner  pulp  they  have  also  a  firm  outer 
layer  and  a  hard  rind.  The  name  pepo  is  generally 
given  to  fruits  of  this  sort. 

160.  A  Raspberry  or  Blackberry  (Fig.  157) 
proves,  on  examination,  to  be  made  up  of  a 
large  number  of  juicy  little  drupes,  aggre- 
gated upon  a  central  axis.  It  cannot, 
therefore,  be  a  true  berry,  but  may  be  called 
PiR.  167.  an  aggregated  fruit. 
ICl.  A  Strawberry  (Fig.  1C8)  is  a  fruit 
consisting  chiefly  of  a  mass  of  pulp,  liav- 
iug  its  surface  dotted  over  with  little 
carpels  (aohenos)  similar  to  those  of  the 
Buttercup.     The  flesh  of  the  Strawberry 
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its  simi^ly  an   enlarged  receptacle  ;  so   that  this   fruit, 
;:il::o,  is  not  a  true  berry. 

152.  The  fruit  of  Sweet-Brier  (Fig.  '16)  oonsists  o'a 
red  fleshy  calyx,  lined  with  a  hollo\7  receptacle  which 
bears  a  number  of  achoncs.  Thir.  fruit  id  therefore 
analogous  to  that  of  the  Stravborry.  In  the  latter  the 
achenes  arc  on  the  outer  surfaco  of  a  raised  receptaold, 
while,  in  the  former,  they  nro  on  the  inner  surface  of  n 
hollow  receptacle. 

153.  Tho  Gone  of  the  Pino  (Fig.  154)  is  a  fruit  which 
diflers  in  an  important  respect  from  all  those  yet  mon- 
tioned,  inasmuch  as  it  is  the  product,  not  of  a  single 
flower,  but  of  as  many  flowers  as  there  are  scales.  It 
may  therefore  be  called  a  collective  or  multiple  fruit. 
The  Pine-Apple  is  another  instance  of  the  rjumo 
thing. 

154.  Of  dehiscent  fruits  there  are  somo  variotion; 
which  rocoive  special  names.      The  fruit  of  Uie  Poa,  o, 

Bean  (Fig.  159),  Tzbo-O 
pericarp  spli^rj  opo:2 
along  both  raarginc,  io 
called  a  legume  ;  thc,t  dl 
Marsh-Marigold  (Hg. 
25),  which  oTiens  doTTii 
Both  of  these  arc  r^pocar- 


Fig.  ICD. 

one  side  only,  is  a  Jollicle. 
pons. 

155.  Any  syncarpous  fruit,  having 
pericarp,  is  called  a  capsule.  A  long  and  alouclor  cap- 
sule, having  two  colls  separated  by  a  mombrauous 
partition  bearing  tho  seed,  and  from  Trhicli,  when  -ipo, 
tho  valve::  fall  CKicrj  on  cac]\  cide,  ic  cnilccl  -  dliqjie 
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(Fig.  160).  If,  as  in  Shepherd's  Burse  (Fig, 
29),  the  capsule  is  short  and  broad,  it  is 
called  a  ailicle.  If  the  capsule  opens 
horizontally,  so  that  the  top  comes 
off  like  a  lid,  as  in  Purslane  (Fig. 
161),  it  is  a  pyxis. 

Any  dry,  one-seeded,  indoJiiscent  fruit 
is  called  an  acliene,  of  which  the  fruit  of 
Buttercup  (Fig.  14)  is  an  example.  In 
Wheat  the  fruit  differs  from  that  of  Butter*  j-jg  ^^ 
cup  in  having  a  closely  fitting  and 
adherent  pericarp.  Such  a  fruit  is  called 
a  caryopsis  or  grain.  A  nut  is  usually 
syncarpous,  with  a  hard,  dry  peri- 
carp. A  winged  fruit,  such  as  that 
of  the  Maple  (Fig.  162),  is  called  a 
Pig.  iea!  samara  or  key. 

157.  The  Seed.  The  seed  has  already  been  de- 
scribed as  the  fertilized  oviUe.  It  consists  of  a  nnclcus, 
enveloped,  as  a  rule,  in  two  coats.  The  outer  one, 
which  is  the  most  important,  is  known  as  the  testa. 
Occasionally  an  additional  outer  coat,  called  an  aril,  is 
found.  In  the  Euouymus  of  Canadian  woods,  the  aril 
is  particularly  prominent  in  autumn,  owing  to  its  bright 
scarlet  colour.  The  stalk,  by  which  the  seed  is  attached 
to  the  placenta,  is  i\\Q  funiculus,  and  the  scar,  formed 
on  the  testa  where  it  separates  from  the  seed-stalk,  is 
called  the  hilum.  In  the  Pea  and  the  Bean  this  soar  is 
very  distinct. 

158.  Germination  of  the  Seed.  When  a  seid is 
lightly  covered  witli  earth,  and  supplied  with  warmth 
and  moifituro,  it  soon  begins  to  swell  and  soften,  owing 
to  the  absorption  of  water,  and  presently   bursts  it:i 
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coats,  either  to  such  a  degree  as  to  liberate  the  cotyle- 
dons completely,  or  so  as  to  permit  the  escape  of  the 
radicle  and  the  plumule.  The  former  immediately 
takes  a  downward  direction,  developing  a  root  from  its 
lower  end,  and  either  elongates  through  its  whole 
length,  in  which  case  the  cotyledons  are  pushed  above 
the  surface,  as  in  the  Bean,  or  remains  stationary,  in 
which  event  the  cotyledons  remain  altogether  under 
ground,  as  in  the  Pea  and  in  Indian  Corn. 

Before  the  root  is  developed,  and  the  little  plantlet 
is  thereby  enabled  to  imbibe  food  from  the  soil,  it  has  to 
depend  for  its  growth  upon  a  store  of  nourishmient 
supplied  by  the  parent  plant  before  the  seed  was  cast 
adrift.  The  relation  of  this  nourishment  to  the  embryo 
is  different  in  different  seeds.  In  the  Bean  and  the 
Pumpkin,  for  example,  it  is  contained  in  the  cotyledons 
of  the  embryo  itself.  But  in  Indian  Corn,  as  we  have 
already  seen,  it  constitutes  the  bulk  of  the  seed,  the 
embryo  merely  occupying  a  hollow  in  one  side  of  it.  In 
such  cases  as  the  latter,  it  will  be  remembered  that  the 
term  albumen  is  applied  to  the  nourishing  matter,  as 
distinguished  from  the  embryo. 

159.  As  to  the  number  of  cotyledons,  it  may  be  re- 
peated that,  as  a  rule,  seeds  are  either  dicotyledonous 
or  monocotyledonous.  Some  plants  of  tlie  Pine  Fam- 
ily, however,  exhibit  a  modification  of  the  dicotyledo- 
nous structure,  having  several  cotyledons,  and  being 
consequently  distinguished  &&  /jolycotyledonous. 
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CHAPTEE  XV. 

ON     THE    MINUTE    STRUCTURE    OF    PLANTS EXOGENOUS    AND 

ENDOGENOUS    STEMS FOOD    OF    PLANTS. 

160.  Up  to  this  point  we  have  been  engaged  in 
observing  such  particulars  of  structure  in  plants  as  are 
manifest  to  the  naked  eye.  It  is  now  time  to  enquire  a 
little  more  closely,  and  find  out  whatwe  can  about  the 
elementary  structure  of  the  different  organs.  We  have 
all  observed  how  tender  and  deHcate  is  a  little  plautlet 
of  any  kind  just  sprouting  from  the  seed ;  but  as  time 
elapses,  and  the  plant  developes  itself  and  acquires 
strength,  its  substance  will,  as  we  know,  assume  a 
texture  varying  with  the  nature  of  the  plant,  either 
becoming  hard  and  firm  and  woody,  if  it  is  to  be  a  tree 
or  a  shrub,  or  continuing  to  be  soft  and  compressible 
as  long  as  it  lives,  if  it  is  to  be  an  herb.  Then,  r.r.  8 
rule,  the  leaves  of  plants  are  of  quite  a  different  consis- 
tency from  the  stems,  and  the  ribs  and  veins  and 
petioles  of  foliage  leaves  are  of  a  firmer  texture  thr,:i 
the  remaining  part  of  them.  In  all  plants,  also,  the 
newest  portions,  both  of  stem  and  root,  are  extremely 
soft  compared  with  the  older  parts.  It  will  be  our 
object  in  this  chapter  to  ascertain,  as  far  as  we  can,  the 
reason  of  such  differences  as  tliose  •  and  to  accomplish 
this,  we  shall  havo  to  call  in  the  aid  of  a  microscope  of 
much  higher  power  than  that  which  has  hitherto 
served  our  purpose. 

161.  ir  a  small  bit,  taken  from  a  soft  stem,  be  boiled 
for  a  while  so  as  to  reduce  it  to  a  pulj),  and  a  little  of 
this  pulp  bo  examined  under  tiio  microscope,  it  will  bo 
fouru  to  be  entirely  composed  of  more  or  loss  rounded 
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or  oval  bodies,  which  are  either  loosely  thrown  togeiher 
(Fig.  1G3),  or  are  pressed  into  a  more  or  less  comi^act 


\ 

Fip.  163.  Fig.  164.  Fig.  164  (a). 

mass.  In  the  latter  case,  owing  to  mutual  pressure 
they  assume  a  somewhat  angular  form.  These  bodies 
are  called  cells.  They  are  hollow,  and  their  walls  are 
usually  thin  and  transparent.  The  entire  fabric  of 
every  plant,  without  any  exception  whatever,  is  made 
up  of  cells  ;  but  as  we  proceed  in  our  investigation,  we 
shall  find  that  these  cells  are  not  all  precisely  alike, 
that  as  they  become  older  they  tend,  as  a  rule,  to 
thicken  their  walls  and  undergo  changes  in  form,  which, 
t  J  a  great  extent,  determine  the  texture  of  the  plant's 
hubstance. 

162.  A  fabric  made  up  of  cells  is  called  a  tissue.  A 
collection  of  such  cells  as  we  found  constituting  our 
pulp,  and  as  we  should  find  constituting  the  mass  of 
all  the  soft  and  new  parts  of  plants,  as  well  as  of  some 
hard  parts,  is  called  cellular  tissue.  The  cells  com- 
posing cellular  tissue  vary  a  great  deal  in  size  in  different 
plants,  being,  as  a  rule,  largest  in  aquatics,  in  which 
they  may  sometimes  be  observed  with  the  naked  eye. 
Ordinarily,  however,  they  are  so  minute  that  millions 
of  them  find  room  in  a  cubic  inch  of  tissue. 

163.  When  young,  the  walls  of  the  cells  are  quite 
unbroken.  Each  cell  is  lined  with  an  extremely  thin 
membrane,  and  a  portion  of  its  cavity  is  occupied  by  a 
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soft  body  called  the  nucleus.  The  space  between  iie 
nucleus  and  the  lining  of  the  cell  is  filled  with  a  thick- 
ish  liquid  called  protoplasm,  and  the  microscope  re- 
veals to  us  the  fact  that,  as  long  as  the  cells  are  living 
cells,  a  circulation  or  current  is  constantly  kept  up  in 
the  protoplasm  of  each.  To  this  curious  movement  the 
term  cyclosis  has  been  applied.  As  the  cells  become 
older,  the  nature  of  their  contents  is  altered  by  the 
introduction  of  watery  sap,  in  which  other  substances 
are  found,  notably  starch,  sugar,  chlorophyll  (to  which 
leaves  owe  their  grten  colour),  and  crystals  (raphides) 
of  various  salts  of  lime.  The  substance  of  which  the 
cell-wall  is  composed  is  called  cellulose,  and  is  a 
chemical  compound  of  carbon,  hydrogen,  and  oxygen. 
[n  the  protoplasm  nitrogen  is  found  in  addition  to  the 
xihree  elements  just  mentioned. 

164.  The  growth  of  a  plant  consists  in  the  multiplication 
}f  its  cells.  Every  plaut  begins  its  existence  with  a 
single  cell,  and  by  the  repeated  division  of  this,  and  the 
growth  of  the  successive  sections,  the  whole  fabric  of 
the  plant,  whether  herb,  shru  >,  or  tree,  is  built  up.  The 
division  of  a  cell  is  accomplibhed  by  the  formation  of  a 
partition  across  the  middle  of  it,  the  nucleus  having 
previously  separated  into  two  pieces.  The  partition  is 
formed  out  of  the  lining  of  the  cell.  Each  half  of  the 
cell  then  enlarges,  and,  when  its  full  size  is  attained, 
divides  again,  and  so  on,  as  long  as  the  oells  are  living 
cells. 

165.  But  in  order  to  increase  their  size,  food  of  some 
kind  is  essential.  Growing  plants  su])ply  this  to  their 
cells  mainly  in  the  fni  tn  of  sap,  which  is  taken  in  by 
the  root-fibres,  and  nude  suitable,  or  ehiborated,  or 
assimilated,  by  chemical  actiun  iii  the  plant  itselt.     B 
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a  very  curious  process,  the  liquids  absorbed  by  the  root 
pass  from  cell  to  cell,  though  each  is  quite  enclosed, 
until  they  reach  the  leaves,  where  the  elaboration  is 
performed.  The  process  is  carried  on  under  the  law, 
that  if  two  Hquids  of  different  density  be  separated  by 
a  thin  or  porous  diaphragm,  they  will  permeate  tho 
diaphragm,  and  change  places  with  greater  or  less 
rapidity  according  to  circumstances,  the  liquid  of  les8 
density  penetrating  the  diaphragm  more  rapidly  than 
the  other.  The  cells  of  plants,  as  we  have  said,  contain 
dense  liquid  matter.  The  moisture  present  in  the  soil, 
and  in  contact  with  the  tender  root-hairs  (which  are 
made  up  of  cells,  you  will  remember),  being  of  less  den- 
sity than  the  contents  of  the  cells,  flows  into  them,  and 
is  then  passed  on  from  cell  to  cell  on  the  same  princi- 
j^Iq.  The  supply  of  assimilated  matter  is  thus  renewed 
as  fast  as  it  is  appropriated  by  the  newly  divided  and 
growing  cells. 

166.  If  a  plant,  during  its  existence,  simply  multiplies 
its  cells  in  this  way,  it  can  of  course  only  be  a  mass  of 
cellular  tissue  as  long  as  it  lives.  But  we  see  every- 
where about  us  plants,  such  as  trees  and  shrubs,  whose 
stems  are  extremely  firm  and  enduring.  How  do  these 
stems  differ  from  those  of  tender  herbs  ?  How  do  they 
differ  from  the  soft  parts  of  the  plants  to  which  they 
themselves  belong  ?  A  moment's  consideration  will 
make  it  evident  that,  as  every  plant  begins  with  a  single 
cell,  and  increases  by  successive  multiplications  of  it, 
every  part  of  the  plant  must  at  some  time  have  bee. 
composed  cf  cellular  tissue,  just  as  the  newer  portions 
are  al  present.     The  cells  of  those  parts  which  are  no 
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longer  soft  must,  then,  have  undergone  a  change  of 
some  kind.  Let  us  try  to  understand  the  nature  oi 
this  change.  It  has  been  stated  that  the  walls  of  new 
cells  are  extremely  thin ;  as  they  become  older,  however, 
they,  as  a  rule,  increase  in  thickness,  owing  to  deposits 
of  cellulose  upon  their  inner  surface.  It  sometimes 
happens,  indeed,  that  the  deposits  are  so  copious  as  to 
almost  completely  fill  up  the  cavity  of  the  cell.  The 
idea  will  naturally  suggest  itself,  that  this  thickening  of 
the  walls  must  impede  the  passage  of  the  sap,  but  it  is 
found  that  the  thickening  is  not  uniform,  that  there 
are,  in  fact,  regular  intervals  which  remain  thin,  and 
that  the  thin  spot  in  one  cell  is  directly  opposite  a  cor- 
responding thin  spot  in  the  wall  of  its  neighbour. 
Eventually,  however,  these  altered  cells  cease  to  convey 
sap. 

167.  The  hard  parts  of  plants,  then,  differ  from  the 
eoft  parts  in  the  different  consistency  of  their  cell-walls. 
But  they  differ  also  in  the  form  of  the  cells 
themselves.  In  those  parts  where  toughness 
and  strength  will  be  required,  as,  for  ex- 
ample, in  tlie  inner  bark,  in  the  stem,  and 
in  tlio  frame-work  of  the  leaves,  the  cells 
become  elongated  and  their  extremities  as- 
sume a  tapering  form,  so  that  they  overlap 
each  other,  instead  of  standing  end  to  end  as 
in  ordinary  cellular  tissue  (Fig.  165).  To 
this  drawing-out  process,  combined  with  the 
F1K.W  hardening  of  the  walls,  is  duo  the  firmness 
of  wood  generally,  and  the  tissue  formed  by  these  modi- 
fied cells  is  known  as  mjotly  tisHue.  On  account  of 
the  great  relative  length  ot  the  cells  found  in  the  inner 
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bCjTk,  and  the  consequent  toughness  conferred  upon 
that  part,  the  tissue  formed  by  them  is  specially  dis- 
tinguished as  bast  tissue.  Associa'ted  with  the  ■wood- 
cells  are  commonly  found  others,  differing  froin  them 
chiefly  in  being  larger  in  diameter,  and  formed  out  of 
rows  of  short  cells,  standing  end  to  end,  by  the  disap- 
pearance of  the  partitions  which  separated  them. 
These  enlarged  cells,  produced  in  this  way,  are 
called  vessels  or  dtccts,  and  a  comhinatiuu  of 
them  is  known  as  vascular  tissue.  Ducts  in- 
variably show  markings  of  some  sort  on  their 
walls.  The  one  figured  in  the  margin  (Fig. 
166)  is  a  dotted  duct,  the  dots  being  spaces 
which  have  not  been  thickened  by  deposits  of 
cellulose.  Other  ducts  are  spirally  marked  on 
their  inner  surface,  but  in  this  case  the  mark- 
ings are  themselves  the  thickened  part  of  the  Fig.iee. 
cell- wall.  It  is  convenient  to  speak  of  the  mixture  of 
woody  and  vascular  tissue  as  the  Jibro -vascular  system. 

The  name  parenchyma  is  commonly  applied  to  ordi- 
nary cellular  tissue,  whilst  tissue  formed  of  long  cells 
is  called  j)^osenchjma. 

It  will  be  understood,  then,  that  all  cells  of  every 
description,  found  entering  into  the  composition  of  a 
plant,  are  only  modifications  of  one  original  form,  the 
particular  form  ultimately  assumed  by  the  cells  depend- 
ing mainly  on  the  functions  to  be  discharged  by  that 
portion  of  the  plant  in  which  the  cells  occur. 

EXOGENOUS  AND  ENDOGENOUS  STEJI3. 

1G8.  It  has  already  been  hinted  that  the  two  great 
classes  of  plants,  Dicotyledons  and  Monocotyledons, 
differ  in  the  mode  of  growth  of  their  stenis,     We  shall 
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now  explain  somewhat  more  in  detail  the  nature  of  this 
difference.  Bearing  in  mind  the  fact  stated  in  the  pre- 
ceding part  of  the  chapter,  that  old  and  new  parts  differ 
mainly  in  the  shape  of  their  component  cells  and  the 
(exture  of  the  cell- walls,  it  will  be  found  that  the  dis- 
tinction between  Exogenous  and  Endogenous  growth 
depends  mostly  upon  the  relative  situation  ot  the  new 
cells  and  the  old  oues — of  the  parenchyma  and  the 
prosenchyma. 

169.  Let  us  begin  with  the  stem  of  a  Dicotyledon, 
^•'if'.  167  shows  a  section  of  a  young  shoot.  The  whole 
of  the  white  part  is  cellular  tissue, 
the  central  portion  being  the  pith. 
The  dark  wedge-shaped  portions 
are  fibro-vascular  bundles,  consist- 
ing mainly  of  woody  tissue,  a  few 
vessels,  easily  recognised  by  theii- 
larger  openings,  being  interspersed, 
ig.  167.  ^g  ^jjg  shoot  becomes  older,  these 

bundles  enlarge,  and  others  are  formed  between  them 
so  that  the  radiating  channels  of  cellular  tissue  whicli 
separate  them  are  in  the  end  re- 
duced to  much  smaller  compass 
than  in  the  earlier  stages  of  growtli  /  ^jj^^jpl^^  \ 
(Fig.  168).  The  narrow  channels 
are  the  medtiUary  raya.  The 
cells  of  wliich  they  are  composed 
are  flattened  by  compression. 
Eventually,    a    ring   of  wood    is  Fig.  ics. 

formed,  the  medullary  rays  intersecting  it  in  fine  linos, 
.w  the  sawed  end  of  almost  any  log  will  show.  Outside 
the  zone  of  wood  is  the  bark,  which  at  first  consists 
altogether  of  cellular  tissue.    As  the  season  advances, 
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fiowever,  long  bast  cells  are  formed  in  the  inner  part, 
next  the  wood,  which  part.is  thereafter  specially  desig- 
nated the  liber.  The  outer  ring  of  all,  enclosing  the 
wbole  stem,  is  the  epidermis  or  skin. 

170.  It  is  now  to  be  observed  that,  year  after  year,  the 
rings  of  wood  are  increased  in  thickness  by  ihc  m?dtzpCi- 
cation  of  their  outer  cells.  There  is,  consequently, 
always  a  layer  of  soft  cells  between  the  wood  and  the 
bark.  This  is  known  as  the  cambium  layer,  and  it 
is  here  that  the  whole  growth  of  an  exogenous  stem 
takes  place.  The  soft  cells  on  its  inner  side  are  gradu- 
ally transformed  into  woody  tissue  and  vessels,  whilst 
those  on  its  outer  side  become  the  bast  cells  of  ohe 
liber,  and  others  form  the  extension  of  the  medullary 
rays. 

Bear  in  mind,  then,  that  the  exogenous  stem  is  char- 
acterized (1)  by  the  formation  of  its  wood  in  rings,  (2) 
by  the  presence  of  the  continuous  cambium-layer,  and 
(8)  by  the  presence  of  a  true  bark. 

171.  Let  us  now  consider  the  structure  of  an  endo- 
genous stem.     Fig.  169  represents  a    section   of  one. 

Here,  again,  the  white  portion  is 
cellular  tissue,  whilst  the  dark 
parts  are  the  fibro-vascular  bundles. 
This  stem  is  at  once  distinguished 
from  the  other  by  the  isolation  of 
these  bundles.  They  never  co- 
alesce to  form  a  ring.  That  por- 
I  ig.  1G9.  tion  of  each  bundle,  which  is  nearest 

the  centre  of  the  stem,  corresponds  to  the  wood  of  the 
exogen,  whilst  the  outer  portion  of  each  consists  of 
cells  which  resemble  the  exogenous  bast-cells,  but  there 
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is  no  cambium-layer,  and  consequently  no  arrangement 
for  the  indefinite  continuance  of  the  growth  of  the 
bundles.  Once  formed,  therefore,  they  remain  un- 
changed, and  the  growth  of  the  stem  consists  in  the 
production  of  new  ones.  These  (which  originate  at  the 
bases  of  new  leaves)  being  introduced  amongst  the 
older  ones,  act  as  wedges,  and  swell  the  stem  as  a 
whole. 

THE   FOOD    OF    PLANTS. 

172.  A  word  or  two  is  necessary  on  this  subject  in 
addition  to  what  has  already  been  said.  The  nature  of 
a  plant's  food  may  be  determined  by  making  a  chemical 
analysis  of  the  plant's  substance.  As  already  stated, 
the  chemical  elements  found  in  plants  are  chiefly  four, 
carbon,  oxygen,  hydrogen,  and  nitrogen,  the  latter  ele- 
ment occurring  in  the  protoplasm  of  active  cells.  What, 
then,  are  the  sources  from  which  the  plant  obtains  these 
materials  of  its  growth  ?  In  the  atmosphere  there  is 
always  present  a  gas  known  as  carbon  dioxide,  or  car- 
bonic ftcid.  This  gas,  which  is  a  compound  of  carbon 
and  oxygen,  is  produced  largely  in  the  lungs  of  animals, 
and  by  them  exhaled.  It  is  readily  soluble  in  water,  so 
that  raindrops  in  their  passage  through  the  air  dissolve 
it  and  carry  it  with  them  into  the  soil.  Again,  wherever 
animal  or  vegetable  matter  is  decaying,  there  is  pro- 
duced a  gas  called  ammonia,  a  compound  of  nitrogen 
and  hydrogen,  and,  like  carbonio  acid,  readily  soluble, 
so  that  this  also  is  present  in  rain-water.  And  when  it 
iBConsiditred  that  a  very  large  proportion  of  the  air  con- 
SLBtfl  of  free  nitrogen,  soluble  to  some  extent  in  water,  and 
that  the  elements  of  wattjr  itself  are  oxygon  and  hydro- 
gen, it  will  Ik)  evident  that  the  moislure  in  tlio 
earth  contains  a  supply  of  every  one  of  the  elements 
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chiefly  required  65  the  plant.  Now  it  is  a  matter  of 
common  experience  ihat,  with  rare  exceptions,  a  plant 
will  wither  and  die  unless  supplied  with  adequate  mois- 
ture. We  therefore  Gome  to  the  conclusion,  that  at 
any  rate  thu  greater  pai  t  of  the  nourishment  of  plants 
is  imbibed  in  liquid  form  through  the  roots.  The  law 
of  endosmose,  in  accordance  with  which  this  imbibing 
goes  on,  has  already  been  explained.  The  sap,  as  it  is 
called,  ascends  through  the  newer  tissues,  and  is  at- 
tracted to  the  leaves  by  tho  constant  evaporction  going 
on  there,  and  the  consequent  thickening  of  the  contents 
of  the  cells  in  those  organs. 

178.  And  this  leads  to  the  question — How  does  the 
water-vapour  make  its  escape  from  the  leaves  ?  The 
microscope  solves  this  difficulty  for  us.  A  leaf  almost 
always  presents  one  surface  towards  the  sky  and  the 
other  towards  the  ground.  It  is  protected  on  both  sides 
oy  an  epidermis  or  skin,  consisting  of  very  closely 
packed  cells.  The  side  exposed  to  the  sun  is  almost 
unbroken,  but  the  lower  side  is  seen,  under 
the  microscope,  to  be  perforated  by  innu- 
merable little  openings,  which  lead  into  the 
body  of  the  leaf.  These  openings,  to  which 
the  name  stomata,  or  biomates  (Fig.  170) 
has  been  given,  have  the  power  of  expanding 
when  moistened  by  damp  air,  and  contract- 
ing when  dry.  By  this  wonderful  contriv- 
ance, the  rate  of  evaporation  is  regulated, 
and  a  proper  balance  maintained  between  the  supply 
at  the  root  and  the  loss  from  the  leaves.  The  stomates, 
it  may  be  noticed,  serve  also  as  means  whereby  carbonic 
acid  may  be  directly  absorbed  from  the  air.  In  those 
plants  whose  leaves  float  on  water  the  stomates  are 
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found  on  the  upper  surface,  and  in  vertical  leaves  they 
occur  pretty  equally  on  both  surfaces.  Immersed  ler.ves 
are  without  stomates. 

174.  The  crude  sap,  then,  which  ascends  into  the 
leaves  is  concentrated  by  the  evaporation  of  its  super- 
fluous water.  When  so  concentrated,  the  action  of  sun- 
light, in  connection  with  the  green  colouring  matter 
existing  in  the  cells  of  the  leaves,  and  known  as  chloro- 
phyll, decomposes  the  carbonic  acid,  contained  in  the 
sap,  into  its  carbon  and  oxygen.  The  latter  gas  issue:; 
from  the  leaves  into  the  air,  whilst  the  carbon  is  retained 
and  combined  with  the  remaining  element?  to  form 
elaborated  sap,  out  of  which  the  pubstance  of  new 
cells  is  constructed. 

175.  It  thus  appears  that  the  chemical  nctiou  which 
goes  on  in  the  leaves  of  plants  is  precisely  the  reverse 
of  what  takes  place  in  the  lungs  of  animals.  The  latter 
inhaU  oxygen,  combine  it  with  the  carbon  of  the  blood 
and  exhale  the  resulting  carbonic  acid.  The  former  take 
in  carbonic  acid,  decompose  it  in  the  leaves  and  other 
green  parts,  and  exhale  the  oxygen.  Plants  may  there- 
fore be  regarded  as  purifiers  of  the  air. 

176.  It  remains  to  be  added,  tliat  besides  the  foni- 
substances,  carbon,  oxygen,  hydrogen,  and  nitrogen, 
which  are  called  the  organic  elements,  many  otliers 
are  found  in  the  fabric  of  plants.  When  a  piece  of 
wood  is  burnt  away,  tlio  organic  elements  disappear, 
but  a  quantity  of  ash  remains  behind.  This  contains 
the  various  mineral  substances  which  the  water  absorb- 
ed by  the  plant  has  previously  dissolved  out  of  the  soil, 
but  which  it  is  not  necessary  to  our  present  purpose  to 
enumerate  here. 
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CHAPTEE  XVI. 

CLASSIFICATION    OF    PLANTS    ACCORDING    TO    THE    NATURAL 
SYSTEM. 

177.  Hitherto,  our  examination  of  plants  has  been 
confined  to  a  few  selected  specimens,  and  we  have 
examined  these  chiefly  in  order  to  become  acquainted 
with  some  variations  in  the  details  of  growtli,  as  exem- 
plified by  them.  Thus,  we  have  found  plants  which 
agree  in  exhibiting  two  cotyledons  in  the  embryo,  and 
others,  again,  which  are  monocotyledonous.  Some 
members  of  the  former  group  were  found  to  exhibit 
two  sets  of  floral  envelopes,  other  only  one,  and 
others,  again,  were  entirely  without  these  organs.  And 
so  on  through  the  various  details.  We  now  set  out 
with  the  vegetable  world  before  us — a  world  populated 
by  forms  almost  infinite  in  number  and  variety.  If, 
therefore,  our  study  of  these  forms  is  to  be  carried  on  to 
advantage,  we  shall  have  to  resolve  upon  some  definite 
plan  or  system  upon  which  to  proceed ;  otherwise  we 
shall  merely  dissipate  our  energies,  and  our  results  will 
be  without  meaning.  Just  as,  in  our  study  of  language, 
we  find  it  convenient  to  classify  words  into  what  we 
call  pa' ts  of  speech,  and  to  divide  and  subdivide  these 
again,  in  order  to  draw  finer  distinctions,  so,  in  our 
study  of  plants,  it  will  be  necesoary  to  arrange  them 
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first  of  all  into  comprehensive  groups,  on  tlie  ground  of 
some  characteristic  possessed  by  every  member  of  each 
group.  Just  as,  in  Latin,  every  noim  whose  genitive 
case  is  found  to  end  in  ce  is  classed  Avith  nouns  of  the 
first  declension,  so  in  Botany,  every  plant  presenting 
certain  peculiarities  will  be  placed  in  a  group  along 
with  all  the  other  plar.ts  presenting  the  same  peculiar- 
ities. 

17?.  Some  hints  have  already  been  given  you  as  to 
the  kind  of  semblances  upon  which  classification  is 
based.  For  instance,  an  immense  number  of  plants 
arc  found  to  produce  seeds  with  a  dicotyledonous 
embryo,  v/hilc  an  immense  number  of  others  have 
monoGotyledonous  embryos.  This  distinction,  there- 
fore, is  80  pronounced,  that  it  forms  the  basis  of  a  divis- 
ion into  two  very  large  groups.  Again,  a  very  large 
number  of  dicotyledonous  plants  have  their  corollas  in 
separate  petals  ;  many  others  have  them  united,  whilst 
others  again  have  no  petals  at  all.  Here,  then,  is  an 
opportunity  to  subdivide  the  Dicotyledons  into  poly- 
petalous,  gamopetalous,  and  apetalous  groups.  And 
80  we  go  on,  always  on  the  plan  that  the  more  widely 
spread  a  peculiarity  is  found  to  be,  the  more  compre- 
hensive must  be  the  group  based  on  that  peculiarity  ; 
and  BO  it  happens,  that  the  smallest  groups  of  all  come 
to  depend  upon  distinctions  which  are,  in  many  oases, 
by  no  means  evident,  and  upon  which  botanists  often 
find  themselves  unable  to  agree. 

170.  As  our  divisions  and  subdivisions  will  nocos- 
sarily  be  somewhat  numerous,  we  shall  have  to  devise 
a  special  name  for  each  kind  of  group,  in  order  to  avoid 
confusion  of  ideas.  We  shall,  then,  to  begin  wiili, 
draw  a  broad  line  of  <liHtinction  between  those  plants 
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v,"hich  produce Jlowers  of  some  kind;  and  those  which  da 
7iot,  and  to  each  of  these  great  groupo  we  shall  give  tha 
name  Series.  We  thus  h  .vo  the  Flo'/ering,  or.  to 
nse  the  Greek  term,  Phan  -)rog&'TL©us,  Series,  and  the 
Flowerless,  or  Cryptogamoun,  Series  ;  or  we  may 
spoak  of  them  briefly  as  Phanerc  dmr  and  Crypto- 
;;;;'ims.  Then,  leaving  the  Cryptogams  aside  for  tne 
moment,  we  may  break  up  the  Phanerogams  into  two 
great  Classes,  Exogens  (or  DaGctyledons)  and 
rndogenc  (or  Monocotyledon3),  for  reasons  al- 
ready explained.  By  far  the  greater  number  ol  Exogens 
produce  seeds  which  are  enclosed  in  a  pericarp  ci  some 
kind  •  but  there  is  a  remarkable  group  of  plants  (repre- 
sented in  Canada  only  by  the  Pines  and  their  imme- 
diate relatives)  which  dispense  with  the  pericarp  alto- 
gether, and  whose  seeds  are  consequently  naked.  So 
that  we  can  make  two  Sub-Classes  of  th^  1  Exogens,  on 
he  basis  of  this  difference,  and  these  we  zhiM  call  Cxe 
Angiospermous  Sub-Class,  and  the  Gym::iospcr- 
mous  (naked-seeded)  Sub-Class.  The  first  of  these 
may  be  grouped  in  three  Divisions,  the  Folypetalou$, 
Gamopeialous,  and  ApetdUnis,  and  the  Endogens  also 
in  three,  the  Sp'uUneous,  the  Petaloideous,  and  the 
Jlumaceous,  types  of  which  we  have  already  examined 
i :  the  Marsh  Calla  (spadiceous),  Trilhum  (petaloideous), 
and  Timothy  (glumaceous),  and  the  distinctions  between 
which  are  sufficiently  obvious. 

'x'he  Cryptogams  are  divided  into  three  great 
Classes,  viz. :  Aeroguns,  embracing  Ferns,  Horse- 
tails and  Club-mosses'  Anophytes,  embracing  Mosses 
andLiverworts;andThalloptiytes,^mbraciBgLichens, 
Seaweeds,  and  Mushrooms 
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So  far,  then,  our  classification  is  ac  follows  : 

f  Sub-class  1— An^iosperm 
Folyx>etalous  Division. 


Series  I. 

Phanero- 
gams 


Series  IT. 


Class  I.— Exogens  .•■' 


Class  II.— Endogens 


Gaviopetalaus 

Apetaloiis 
Sub-clasB  2-Gymi:osi  n ruag 
Spadiceous  Division, 
Petalmdeous  Division. 
Glu7}mceotis  Division. 


('Class  III.— Acrogens. 


-i  Class  IV.— Anophytes. 
Cryptogams.  I 
L  L  Class  V.~ThaUophytes. 

Each  of  the  Diviaions  icsub-diviJed  into  :.  number 


^f 


Families  or  Orders  i  each  Order  into  a  number  of 
Genera ,  and  each  Genus  into  tipecies.  A  species  is 
the  snsnc-  ah  the  individual  plants  whose  resemblances 
in  all  essential  respects  are  so  great  as  to  warrant  the 
belief  that  they  have  sprung  from  one  common  stock. 
De  Candolle  has  this  statement :  "  We  uuito  under  ho 
designation  3i":  speciV*  all  those  individuals  that  mutu- 
ally bear  t  each  other  so  close  a  resemblance  as  to 
alloTT  of  our  supposing  that  thoy  may  have  proceeded 
originally  from  a  single  being  or  a  single  pair."  We 
may  also  speak  of  each  one  of  those  individual  plants  as 
a  species.  For  example,  you  may  say,  after  finishing 
the  first  lesson  of  this  book,  that  you  have  examined  a 
npecies  of  Buttercup.  Mere  differencosof  colour  or  size 
are  not  sufficient  to  constitute  different  species.  The 
Balsams  of  oni  gardena  for  distance,  are  of  various 
colours,  and  tlio  i)lant£;  vary  greatly  in  size,  yet  tliey  all 
belong  to  one  species  Thasc  minor  differences,  which 
arc  mainly  the  result  of  oar  and  cultivation,  give  ri.sc 
to  iHirietiw.    These  are  ot  crreafc  interest  to  th-^  hortioul 
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turist ,  but  the  study  of  species  is  the  great  end  and 
aim  of  the  botanist. 

180.  Those  Species  which  are  considered  to  resem- 
ble each  other  most  nearly  are  grouped  into  Genera, 
and  the  Genera,  in  like  manner,  into  Orders ; 
but  these  particular  groupings  are  more  or  less 
artificial,  and  are  subject  to  continual  alteration  in  con- 
sequence of  our  imperfect  knowledge.  As,  year  by 
year,  new  facts  are  brought  to  light,  modifications  in 
arrangement  take  place.  In  the  Classification  which 
constitutes  the  Second  Part  of  this  work,  the  Divi- 
sions spoken  of  above  are  placed  in  the  order  named. 
In  the  Polypetalous  Division,  those  Orders  are  put 
first  which  embrace  plants  with  hypogynoua  stamens 
and  apocarpous  pistils,  the  parts  of  the  flowers  being 
consequently  separate  ;  then  those  with  similarly  in- 
serted stamens,  but  syncarpjous  pistils ;  then  those  with 
perigynous  stamens ;  and,  generally,  we  proceed  from 
plants  whose  flowers  have  all  their  parts  separate 
to  those  exhibiting  more  or  less  cohesion  and  adhesion, 
and  finally  to  those  having  one  or  more  parts  of  the 
(lower  wanting. 

181.  In  looking  up  the  name  of  a  plant,  it  will  be 
your  object  to  determine  the  Genus  to  which  it  belongs, 
and  also  the  Species.  The  name  of  every  plant  consists 
of  two  parts  :  its  Genus  first,  and  then  its  Species.  The 
name  of  the  Genus  is  a  Latin  noun,  and  that  of  the 
Species  a  Latin  adjective  agreeing  with  the  noun.  The 
Buttercup,  for  example,  which  we  examined  at  the 
outset,  belongs  to  the  Genus  Ranunculus.  In  this 
Genus  are  included  many  Species.  The  particular  one 
Gsamined  by  us  is  known  as  acris  ;  ro  that  the  full  name 
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of  the  plant  is  Ranuncultis  acris.  In  like  manner,  the 
name  of  the  plant  popularly  called  Marsh-Marigold  is 
Caltha  palustris. 

182.  The  Key  which  is  prefixed  to  the  Classification 
will  enable  you  to  determine  without  much  difficulty 
the  Order  to  which  a  plant  belongs,  but  nothing  more. 
Having  satisfied  yourselves  as  to  the  Order,  you  must 
turn  to  the  page  on  which  that  Order  is  described,  and, 
by  carefully  comparing  the  descriptions  there  given 
with  the  characters  exhibited  by  your  plant,  decide 
upon  its  Genus,  and,  in  the  same  manner,  upon  its 
Species. 


THE  HEEBAEIUM. 

Those  who  are  anxious  to  make  the  most  of  their 
botanical  studies  will  find  it  of  great  advantage  to 
gather  and  preserve  specimens  for  reference.  A  few 
hints,  therefore,  on  this  subject  will  not  be  out  of  place. 
It  will,  of  course,  be  an  object  to  collectors  to  have 
their  specimens  exhibit  as  many  of  their  natural  char- 
acters as  possible,  so  that,  although  dried  and  pressed, 
there  will  be  no  difficulty  in  recognizing  them  ;  and  to 
this  end  neatness  and  care  are  the  first  requisites. 

Specimens  should  be  collected  when  the  plants  are 
in  flower,  and,  if  possible,  on  a  dry  day,  as  the  flowers 
are  then  in  better  condition  than  if  wet.  If  the  plant 
is  small,  the  whole  of  it,  root  and  all,  should  be  taken 
up  ;  if  too  large  to  be  treated  in  this  way,  a  flower  and 
one  or  two  of  the  leaves  (radical  as  well  as  cauHne,  if 
these  be  different,)  may  be  gathered. 

As  many  of  your  specimens  will  be  collected  at  a  di* 
tance  from  home,  a  close  tin  box,  which  may  be  slung 
over  the  shoulder  by  a  strap,  should  be  provided,  in 
which  the  plants  may  be  kept  fresh,  particularly  if  a 
few  drops  of  water  be  sprinkled  upon  them.  Perhaps  a 
better  way,  however,  is  to  carry  a  portfolio  of  conveni- 
ent size — say  15  inches  by  10  inches — made  of  two 
pieces  of  stout  pasteboard  or  thin  deal,  and  having  a 
couple  of  straps  with  buckles  for  fastening  it  together. 
Between  the  covers  should  be  placed  sheets  of  blotting 
paper,  or  coarse  wrapping  paper,  as  many  as  will  allow 
the  specimens  to  be  separated  by  at  least  five  or  six 
sheets.     The  advantage  of  the   portfolio  is,  that  the 
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plants  may  be  placed  oetween  the  sheets  of  blotting 
paper,  and  subjected  to  pressure  by  means  of  the  straps, 
as  soon  as  they  are  gathered.  If  carried  in  a  box,  they 
should  bo  transferred  to  paper  as  soon  as  possible.  The 
specimens  should  be  spread  out  with  great  care,  and  the 
crumpling  and  doubling  of  leaves  guarded  against.  The 
only  way  to  prevent  mouldmg  is  to  place  plenty  of 
paper  between  the  plants, and  change  the  paper  frequently , 
the  frequency  depending  on  the  amount  of  moisture 
contained  in  the  specimens.  From  ten  days  to  a  fort- 
night will  be  found  sufficient  for  the  thorough  drying 
of  almost  any  plant  you  are  likely  to  meet  with.  Hav- 
ing made  a  pile  of  specimens  with  paper  between  them, 
as  directed,  they  should  be  placed  on  a  tabic  or  floor, 
covered  by  a  flat  board,  and  subjected  to  pressure  bv 
placing  weights  on  the  top  ;  twenty  bricks  or  so  will 
answer  very  well. 

When  the  specimens  are  thoroughly  dry,  the  next 
thing  is  to  mount  them,  and  for  this  purpose  you  will 
require  sheets  of  strong  white  paper  ;  a  good  quality  of 
unruled  foolscap,  or  cheap  drawing  paper,  will  be  suit- 
able. The  most  convenient  way  of  attaching  the  spec- 
imen to  the  paper  is  to  take  a  sheet  of  the  same  size  as 
your  paper  lay  the  specimen  carefully  in  the  centre, 
wrong  side  up,  and  gum  it  thoroughly  with  a  very  soft 
brush.  Then  take  the  paper  to  which  tlio  plant  is  to 
be  attached,  and  lay  it  carefully  on  the  specimen.  You 
can  then  lift  paper  and  specimen  together,  and,  by 
preBsing  lightly  with  a  soft  cloth,  ensure  complete  ad- 
hesion. To  render  plants  with  stout  stems  additionally 
Hecjire,  make  a  slit  with  a  ])onknifo  through  the  paper 
immediately  UDdcruoath  tlie  stem  ;  then  pass  a  narrow 
band  ot  paper  roun4  the  stem,  and  tiuust  both  ends  of 
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the  band  through  the  sHt.     The   ends  may  then  be 
gummed  to  the  back  of  the  sheet. 

The  specimen  having  been  duly  mounted,  its  botan- 
ical name  should  be  written  neatly  in  the  lower  right- 
hand  corner,  together  with  the  date  of  its  collection, 
and  the  locality  where  found.  Of  course  only  one 
Species  should  be  mounted  on  each  sheet ;  and  when  a 
sufficient  number  have  been  prepared,  the  Species  of  the 
same  Genus  should  be  placed  in  a  sheet  of  larger  and 
coarser  paper  than  that  on  which  the  specimens  arc 
mounted,  and  the  name  of  the  Genus  should  be  written 
outside  on  the  lower  corner.  Then  the  Genera  of  the 
same  Order  should  be  collected  in  the  same  manner, 
and  the  name  of  the  Order  written  outside  as  before. 
The  Orders  may  then  be  arranged  in  accordance  with 
the  classification  you  may  be  using,  and  carefully  laid 
Away  in  a  dry  place.  If  a  cabinet,  with  shelves  or  draw- 
ers, can  be  specially  devoted  to  storing  the  plants,  so 
much  the  better. 
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The  references  are  to  the  Sections,  unless  Figuies  are  specified. 

Abruptly  pinnate,  114. 

Absorption  by  roots,  2,  165.  172. 

Acaulescent :  apparently  without  a  stem,  18. 

Accessory  fruits :  such  as  consist  chiefly  of  an  enlargement  of 

some  organ,  such  as  t!''C  caly~  or  receptac'e,  not  organically 

united  with  the  pistil,  151,  152. 
Achenium  or  Achene,  156 

Achlamydeous  :  having  neither  calyx  nor  corolla,  66 
Acicular,  Fig.  110. 
Acrogens,  179. 

Acuminate  :  with  c  iong  tapering  point. 
Acute:  sharp-pointed,  110. 
Adherent :  r^  term  applied  to  the  union  of  unlike  parts ;  e.  g. 

stamens  with  corolla,  &c. 
idnate  (anthers),  132. 

A.dventitious  :  occurring  out  of  the  natural  position. 
Adventitious  roots,  86. 
Adventitious  buds,  88. 
Aerial  roots,  86. 

Aestivation  :  the  folding  of  the  floral  envelopes  in  the  bud. 
Aggregate  fruits,  150. 
Air-plants  (epiphytes),  87. 
Albumen  (of  the  seed) :  solid  nourishing  matter  distinct  xrom  ih 

embryo,  12. 
Albuminous  seeds,  59. 
Alternate  (leaves),  99. 
..iment  or  Catkin,  Figs.  63,  64. 
Amplexicaul :  clasping  a  stem. 
Anatropous  :  a  term  applied  to  ovules  when  inverted,  eo  thai;  tho 

micropylo  is  close  to  the  point  of  attachment. 
Androecium:  the  ciroio  of  stamens  collectively,  132. 
Androus :  an  ending  of  adjectives  descriptive  of  stamens,  e.g., 

monandrous,  polyandrous,  Ac. 
Angiospermous  :  applied  to  plants  whose  seeds  are  enclosed  in  an 

ovary. 
Annual :  a  plant  which  grows   from  the   seed,  flowers,  and  dies, 

ir  the  same  season. 
Anophytes,  179. 

Anth(    :  the  essential  part  of  a  stamen,  containing  the  pollen,  132. 
Apetalouf-  :  without   a   corolh  ;   having  only  on-   3of>  "if  flor&l 

onvelopes,  20 
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Apocarpous:  applied  to  pistils  when  the  carpels  are  free  from 

each  ether.  , 

Appendage:  anything  attached  or  added. 

partially,  immersed. 
Arborescent :  resembling  a  tree. 
Aril,  157. 
tSS'r^in'lupwara  in  .  .lanttag  direction ;  applied  chiefly 

to  weak  stems. 
Ascending  axis:  f  e  stem  of  a  pl^t^ 
Ascidium  :  a  pitcher-shaped  leaf,  l^ig.  i-Ai. 
Ashes  of  plants,  176. 
iSS^iMeTsame  as  auricled,  having  roundedlobes  at  the  base; 

applied  mostly  to  leaves, 
iwnf  SuSuc'h  as  is  fonnd  on  the  glumes  of  many  Grasses, 

Barley  for  example. 
Axil,  3. 

Axile  :  relating  to  the  axis. 
Axillary  :  proceeding  from  an  axil. 
Axillary  buds,  88. 
Axillary  flowers,  120. 
Axis :  the  stem  and  root. 

baccate :  like  a  berry. 

Bark,  169. 

Kdedl'fumished  with  hairs,  like  the  petals  of  Bome  Violets. 

Ac. 
Bell-shaped,  130. 

S^"^  •  i^^:.  r^lant  which  grows  from  seed  in  one  Baason.  but  pro- 

^"XVs  Ustedlnd  di'os  in  the  following  reason. 

Bifoliolato  :  having  two  leaflets. 

Bilabiate:  two-lipped,  ^^S-J^^- 

Bipinnate:  twice  piunato,  Fig.  Id^. 

Bipiimatifid  :  twice  F""a^i^'^'/'8-128- 

Blade  :  the  broad  part  of  a  loaf  or  petal. 

Bracts,  19, 125. 

Bracteate :  subtended  by  a  bract.  „,;„,,!«    125 

larybudH,  8.  ,    ,  ,,o 

Breathing.poreB  (Btomates),  178. 
Bud :  an  undeveloped  item  or  branch. 
Bulb,  92. 
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Bulbiferous  :  producing  bulbs. 

Bulblets,  95. 

Bulbous  :  like  a  bulb  in  shape. 

Caducous,  128. 

Calyx,  5. 

Cambium  layer,  170. 

Campanulate,  130, 

Capillary  :  fine  and  hair-like. 

Capitulum  :  same  as  head,  122. 

Capsule,  155. 

Carina,  or  keel :  the  two  coherent  petals  in  the  front  of  a   flower 

of  the  Pea  kind,  Fig.  36. 
Caryopsis,  156. 
Carpel,  7. 

Carpellary  :  relating  to  a  carpel,  e.g.,  a  carpellary  leaf,  &c. 
Cartilaginous:  tough. 
Catkin,  Figs.  63,  64. 
Caulescent :  with  an  evident  stem, 
Caulicle :  another  name  for  the  radicle. 
Cauline  :  relating  to  the  stem,  e.g.,  cauline  leaves,  &c.,  4. 
Cell :  the  hollow  in  the  anther,  which  contains  the  pollen.     See 

also  161. 
Cell-multiplication,  164. 
Cellular  tissue,  162, 
CeUulose,  163. 

Centrifugal  inflorescence,  121. 
Centripetal  inflorescence,  120. 
Chalaza  :  the  part  of  an  ovule  where  the  coats  are  united  to 

the  nucleus. 
Chlorophyll,  163,  174. 
Ciliate,  116. 

Circinate  :  curled  up  like  the  young  frond  of  a  Fern. 
Circulation  in  cells,  163. 
Circumcissile:  opening  like  a  pyxis,  Fig.  161. 
Classification,  177. 
Claw  (of  a  petal),  40,  129, 
Climbing  stems,  90, 
Club-shaped:  with  the  lower  part  more  slender  than  the  upper, 

as  the  style  of  Dog's-tooth  Violet,  Fig.  73. 
Cohesent:  a  term  applied  to  the  union  of  like  parts,  26. 

Cohesion,  26, 

CoUerm,  or  neck  :  the  junction  of  the  stem  and  root. 

Coll  active  fruits,  153. 

Column,  72. 

Coma  :  a  tuft  of  hairs,  such  as  that  on  the  seed  of  Dandelion, 
Fig.  66. 

Complete,  8. 

Compound,  or  Composite,  flowers,  49, 
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^mpounJ  kri,  100. 

Componnc!  >'jpike,  corymb,  &c.,  122. 

Cone,  143. 

ConiforouB :  bearing  cones. 

Connate:  grown- together. 

Connate-perfoliate,  Fig.  130. 

Connective,  135. 

Convolute :  rolled  inwards  from  one  edge. 

Cordate,  108. 

Corm,  66. 

Corolla,  6. 

Corymb,  Fig.  135. 

Corymbose :  like  a  corymb. 

Cotyledons,  68. 

Creeping,  90. 

Crenate,  Fig.  128. 

Cruciform  :  cross-shaped,  as  the  flowers  of  Shepherds  Parse,  &c. 

Crude  eap,  174. 

Cryptogams,  179. 

Cuhn,  90. 

Cuncatc  :  wedge-shaped. 

CuEi^idate,  Fig.  126. 

Cyclocic,  163. 

C^rmc,  124. 

VC^:MBb :  like  a  cyme. 

Decundrour  '  with  ten  separate  stamens. 

Deciduous  6. 

Deoomix>nn    :  applied  to  leaves  whoso  blades  are  divided  und 

subdivided. 
Decumbent :  applied  to  stems  which  lie  on  the  ground  but  turn 

upward  at  the  extremity. 
Decurrent,  Fig.  131. 
DecQssata :  applied  to  the  arrangement  of  leaves,  when  onocoRsive 

pairs  of  opposite  leaves  are  at  right  angles,  as  in  the  plants 

of  the  Mint  family. 
Defini to  inflorescence,  1?1. 
Deflexed :  bent  down. 
Dehiaoent,  147. 

Dehuoenoeof  nnthors.  Figs.  147,  148,  149. 
DeliqoeBoent :  applied  to  stems  which  dissolve  into  bronchos. 
Deltoid,  146. 
Dent«te,112. 

DepMiperate:  unnaturally  small. 
DeproMwd:  flattened  down. 
Detoondinff  uds:  tho  root,  88. 
Detcrminaie  infloreaoonco,  221. 
Diadolphoos:  applied  to  c^rjucn.",  SG. 
DiMidroas :  vitb  two  ••fwrct^  ntamona 
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Dichlamydeous :  having  both  sets  of  floral  envelopes. 

Dicotyledonous,  58. 

Dicotyledons,  69. 

Didynamous  (stamensk  50 

Digitate,  101. 

Dioecious,  56. 

Disk :  in  flowers  of  the  Composite  E^mily,  the  centre  of  the  head 

as  distinguished  from  the  border  ;    a  fleshy  enlargement  of 

the  receptacle  of  a  flower.- 
Dissected :  finely  cut. 
Dissepiment,  139. 

Distinct:  not  coherent,  (see  Coherent). 
Divergent  :  separating  from  one  another. 
Dodecandrous  :  with  twelve  distinct  stamens. 
Dorsal  suture,  138. 
Dotted  ducts,  Fig.  166. 
Double  flowers  :  abnormal  flowera  in  which  Btaraoas  und  carpels 

have  been  transformed  into  petals. 
Downy :  covered  with  soft  hairs. 
Drupe.,  147. 
Drupelet,  a  little  drupe. 
Ducts.  167. 

Earthy  constituents  of  plants,  176. 

Elaborated  sap,  174. 

Elementary  constituents  of  plants,  176. 

Lilement?j-y  structure,  160. 

Elliptical :  same  as  oval,  105. 

Emarginate,  111. 

Embryo,  12. 

Embryo. sac,  16. 

Emersed  :  raised  above  the  surface  of  water. 

Endocarp  :  "  When  the  wall&of  a  pericarp  form  two  or  more  lay- 
ers f  dissimilar  texture,  the  outer  layer  is  called  the  Epicarp, 
the  \iddle  one  Mcsocarp,  and  the  innermost  Endocarp." — 
Gray. 

Endogen,  81. 

Endogenous  growth,  171. 

Endosmose,  '72,  165. 

Enneandrous  :  with  nine  distinct  stamens. 

Entire,  112. 

Ephemera  :  las' '      one  day  only. 

Epicalyx,  33. 

Epicarp :  eee  Endocarp. 

Epidermis,  I'oJ. 

Epigynous  :  inserted  on  the  ovary,  46. 

Epipetalous :  inserted  on  the  corolla,  47, 

Epiphytes,  87. 

Equitant  (leaves),  98, 
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Essential  organs,  17. 

Evergreen  :  retainiiig  foliage  during  winter. 

Exalbuminous,  69. 

Excurreut:  said  of  main  stems  which  are  distinct,  and  well- 
marked  to  the  top,  as  in  the  Pine  and  Fir  ;  the  reverse  of 
deliquescent. 

Exhalation,  175,  173. 

Exogen,  60. 

Exogenous  growth,  169. 

Exserted     protruding,  136. 

Exstipulato,  115. 

Extrorsc.  132. 

Fascicle :  a  close  bundle,  either  of  leaves  or  floworo- 

Fascicled  roots,  85. 

Feather-veined :  same  as  pinnately- veined,  101. 

Fertile  flower,  53. 

Fertilization,  17. 

Fibrous    thread-like,  2. 

Fibro-vafjcular  system,  167. 

Filament,  6. 

Filiform,  117. 

Fimbriate :  fringed; 

Fleshy  fruits,  148. 

Flora  :  a  description  of  the  plants  of  a  district ;  a  collective  name 

for  the  whole  of  the  species  of  a  dis'trict. 
Floral  envelopes,  14. 
Floret,  48. 
riower  :  the  part  of  a  phanerogamous  plant  in  which  the  stamens 

and  pistil  are  situated. 
Hower- leaves,  11. 
Flowering  plants,  179. 
ITloworlesB  plants,  179. 
l^oUaceous  :  like  a  leaf  in  appearance. 
r*o]:olato  :  having  leaflets, 
follicle,  154. 
TPiee,  5. 
Fruit,  U4. 

!7agaciouH :  falling  away  early. 
Funiculus,  157. 
Fannol-Hhapod,  Fig.  140. 
Furcate:  forked. 
rnBiform :  same  as  spindlo-shaped,  85. 

Qslen :  on  arohiog  petal  or  sepal,  as  the  two  upper  ones^n  Oatm]^, 

■  :    57. 
C<u>&>>p    'tioiia,  CZ, 
Canopotalourj,  120. 
C:3K>foralous,  127* 


Oenef  a :  plural  Oi  genus. 

Genus,  179. 

Germ  :   same  as  embryo. 

Germination,  150. 

Gibbous  :  swollen  on  ono  side. 

Glabrous,  116. 

Gladiate  :  sword-shaped. 

Glands ;  applied  generally  to  cells  or  hairs  on  the  surfaces  of 
plants,  in  which  resinous  or  oily  matters  are  secreted  ;  but 
the  term  is  also  used  to  describe  any  projection,  the  use  of 
which  is  not  clear. 

Glandular:  bearing  glands. 

Glaucous,  116. 

Globose :  like  a  globe  or  sphere. 

Glumaceous  :  bearing  or  resembling  glumes. 

Glumes,  75. 

Gourd,  149. 

Grain,  156. 

Granules  :  particles. 

Gymnospermous,  143. 

Gymnosperms,  179. 

Gyncecium,  137. 

Gynandrous,  135. 

Habitat :  a  term  applied  to  the  region  most  favourable  to  the 
growth  of  a  plant :  the  place  where  it  grows  naturally. 

Hairs,  116. 

Hairy,  4. 

Halberd-shaped,  Fig.  119. 

Hastate,  Fig.  119. 

Head,  122. 

Heart-shaped,  108. 

Heptandrous :  with  seven  distinct  stamens.^ 

Herb,  89. 

Herbaceous,  89. 

Herbarium  :  a  botanist's  collection  of  dried  plants? 

Hexandrous :  with  six  distinct  stamens. 

Hilum,  157. 

Hirsute  :  rough  with  hairs. 

Hispid  :  covered  with  stiff  hairs. 

Hoary,:  densely  covered  with  fine  grayish  hairs 

Hortus  siccus  :  same  as  herbarium. 

Hybrids :  plants  resulting  from  the  crossing  o.  nearly  related 
species. 

Hypogynous.  135. 

Imbricate :  overlapping  like  shingles  on  a  roof. 
Immersed  :  wholly  under  water. 
Imperfect,  63. 
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Inclnded,  136. 

Incomplete,  19. 

Incurved  (petals)  Fig.  50. 

Indefinite,  26,  134. 

Indefinite  inflorescence,  120. 

Indehiscent,  147. 

Indeterminate  inflorescence,  120. 

Indigenous  :  naturally  growing  in  a  country. 

Inferior :    underneath ;    farthest  from   the  axis ;    the   ovary  is 

inferior  when  the  calyx  adheres  to  it  throughout  ;  the  calyx 

is  inferior  when  free  from  the  ovary. 
Inflorescence,  119. 
innate,  132. 
Inserted  :  attached  to. 

Insertion  :  the  point,  or  manner,  of  attachment. 
Intemodes,  4, 

Interruptedly  pinnate,  Fig.  133. 
Introrse,  132. 
Involucel,  126. 
Involucre,  125. 

Involute :  rolled  inwards  from  both  edges. 
Irregular,  35. 
Isomerous  :  having  the  parts  equal  in  number. 

Joints :  a  name  sometimes  given  to  the  nodes  of  a  stem. 

Eeel,  see  Carina. 
Kernel,  16. 
Key-fruit,  156. 
Kidney-shaped,  Fig.  121. 

Labellum  (or  lip),  71. 
Labiate,  50. 
Lanceolate,  Fig.  113. 
Leaf,  97. 

Leaf-arrangement,  99. 
Leaf-green,  see  Chlorophyll. 
Leaflet.  100. 
Leafstalk,  4. 
Legume,  164. 

LegaminooH :  producing  or  relating  to  legumes. 
Liber,  169. 
Ligneoiu:  woody. 
Ligulate,  181. 

Ligule :  s   Btrap-nliapcd  corolla     n  Grasses,  a  scalo-liko  projec- 
tion botwouti  tho  blade  of  a  leaf  and  the  sboath. 
Limb,  129,  lao. 
Lip,  Hoo  Lttbi.'llnm. 
Linoar,  Fig.  111. 
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Lobe,  4,  100. 

Loculicidal  (dehiscence)  :  splitting  midway  between  the  partitions. 
Loment  :  a  jointed  legume. 

Lyrate :  pinnately-lobed,  with  the  terminal  lobe  much  larger  than 
the  others. 

Marcescent :  withering  persistent. 

Marginal :  relating  to  the  margin. 

Markings  (on  cells),  167. 

Medullary  rays,  169. 

Membranous  :  thin,  like  a  membrane. 

Mesocarp :  see  Endocarp. 

Micropyle,  16. 

Midrib,  101. 

Monadelphous,  134. 

Monandrous :  with  a  single  stamen,  72. 

Monochlamydeous  ;  with  only  one  set  of  floral  envelopes. 

Monocolyledonous,  80. 

Monocotyledons,  81. 

Monoecious,   63. 

Morphology,  82. 

Mucronate,  110. 

Multifid,  109. 

Multiple  fruits,  153. 

Naked  flowers  :  those  which  are  destitute  of  calyx  and  corolla. 

Naked  seeds .  those  not  enclosed  in  an  ovary,  143. 

Napiform,  85. 

Natural  system  of  classification,  177,  Ac. 

Naturalized :  introduced  from  other  countries,  but  growing  spon- 

taneously  from  seed. 
Neck,  see  Collum. 

Nectary  :  that  in  which  nectar  is  secreted. 
Needle-shaped,  Fig.  110. 
Net-veined,  4. 

Neutral  flowers  :  those  having  neither  stamens  nor  pistil. 
Nodding :  hanging  with  the  top   downwards,  like  the  flower  in 

Fig.  72. 
Nodo,  4. 

Normal:  regular;  according  to  rule. 
Nucleus  (of  an  ovule),  16,  157  ;  (of  a  cell),  168. 
Nut,  156. 
Nutlet :  a  small  nut,  or  nut-like  body,  50. 

Obcordate,  108. 

Oblanceolate,  107. 

Oblique :  having  the  sides  unequal. 

Obliteration  (of  partitions) ,  140. 

Oblong,  105. 
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Obovate,  107o 

ObtoBe,  110. 

Ochrea :  a  tube  formed  by  the  nnion  of  both  edges  of  a  pair  oi 

etipules. 
Ochreate :  having  ochrese. 
Octandrous  :  having  eight  separate  stamens. 
Offset:  a  short,  prostrate  branch,  rooting  at  the  end. 
Opposite,  99. 
Orbicular,  105o 
Orders,  179. 
Organic  elements,  176. 

Organs :  the  parts  or  members  of  a  living  body. 
Organs  Oi  Beproduction  :  the  parts  of  the  flower. 
Organs  oi'  Vegetation :  root,  stem,  and  leaves. 
Orthotropous  :  applied  to  ovules  when  straight,  so  that  the  micro- 

pyle  is  as  far  as  possible  from  the  ^oint  of  attachment. 
Oval,  105, 
Ovary,  7. 
Ovate,  106. 
Ovoid:  egg-shaped. 
Ovule,  7. 

Palate,  131. 

Palet,  75. 

Palmate,  101. 

Palmately-lobed,  109. 

Palmatifid,  109. 

Panicle,  123. 

Papilionaceous,  35 

Pappoee,  128. 

Pappus :  a  circle  of  bristles  or  hairs  representing  tha  limb  of  the 

calyx  in  flowers  of  the  Composite  Family,  48. 
Parallel-veined :  same  as  straight-veined,  62. 
Parasites,  87. 
Parenchyma,  167. 
Parietal :  on  the  walls,  141. 
Parted  :  almost  complotoly  cut  through. 
Pectinate :  pinnatifld  with  lobes  like  the  teeth  of  a  comb. 
Pedate,  Fig.  126. 
Pedicel,  27. 
Peduncles,  6. 
Peltate,  Fig.  128. 

PentaudrouH  :  with  Ave  distinct  stamenfu. 
Pepo,  140. 

Perennial :  a  plant  which  continues  to  k^ow  year  after  year. 
Perfect :  liaving  both  stamena  and  pifltil. 
Perfoliate,  118. 
Periantli,  0.'). 
Fwioarp,  145. 
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Porigynous,  36. 

Persistent,  32. 

i'ersonate,  131. 

Petal,  6. 

Petiolate :  having  petioles. 

Petiole,  4. 

Phanerogamous  or  Phsenogamous,  179. 

Pilose  :  having  long  soft  haiis. 

Pinna  :  a  primary  division  of  a  pinnately  compound  leaf. 

Pinnate,  101, 

Pinnately-lobed,  109. 

Pinnatifid,   109. 

Pinnule ;  a  secondary  division  of  a  pinnately  compound  leaf. 

Pistil,  137,  7. 

Pistillate  :  having  a  pistil,  53. 

Pitcher-shaped  (leaf),  Fig.  134. 

Pith,  169. 

Placenta,  141. 

Placentation,  141. 

Plumose :  feathery. 

Plumule,  58. 

Pod  :  a  dehiscent  fruii. 

Pollen,  6. 

PoiUn-tuhe,  16 

Polliijia  :  pollen-masses,  Fig.  87. 

Polyadelphous,  134. 

Polyandrous  :  with  numerous  distinct  stamens. 

Polycotyledonous,  159. 

Polygamous :  having  perfect  as  well  as  imperfect  flowers. 

Polypetalous  :  having  separate  petals. 

Polysepalous  :  having  separate  sepals. 

Pome,  148. 

Posterior  :  next  the  axis. 

PrsBflrrati^n,  see  .Estivation. 

Prrofoliation  :  the  disposition  of  leaves  in  the  >>'7d. 

Prickles,  96. 

Procumbent :  lying  on  the  ground. 

Prosenchyma,  167. 

Prostrate,  90. 

Protoplasm,  163. 

Pubo';cent :  covered  with  fine  down. 

Punctate :  having  transparent  dots,  like  the  lenrVes  of  Bt.  John'p 

Wort, 
.'c'utnmen,  147. 
Pyxis,  155. 

Quinquefoliolate :  having  five  leaflets. 
Raceme,  122. 
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Racemose :  like  a  raceme. 

Bachis:  an  axis. 

Radiate,  101. 

Radical :  pertaining  to  the  root. 

Radical  leaves,  4. 

Radicle,  58. 

Raphides,  163.  ,  -  v,  j 

Ray  :  the  marginal  florets  of  a  cuiiiposite  flower,  aa  distingmslied 

from  the  disk. 
Receptacle,  8. 

Recurved :  curved  backwards. 
Reflexed:  bent  backwards. 

Regular :  with  parts  of  the  same  size  and  shape. 
Reniform,  Fig.  121. 
Reticulated:  netted. 
Rctuse  :  slightly  notched  at  the  apex. 
Revolute  :  rolled  back. 
Rhizome,  91. 
l;ib8,  101 
Ringent,  131. 
Root,  2,  83. 
Root-hairs,  165. 
Rootlet,  2. 
Kootstock,  91. 
Rotate,  130. 
Rotation  in  cells,  163. 
Rudimentary  :  imperfectly  developed. 

Rugose :  wrinkled.  •      xi      i     * 

Runcinate:  with  teeth  pointing  backwards,  as  in  the  Ion. 

Dandelion.     * 
Runner,  90. 

Sagittate,  Fig.  120. 

Balver-shaped,  Fig.  141 

Samara,  Fig.  162. 

Sap,  172,  174. 

Saroocarp  :  the  fleah  of  a  drape. 

Soabrous:  rough. 

Soandcnt:  climbing. 

Boap«,  19. 

Scar,  167. 

Solon :  a  young  Bhool. 

Seed,  17,  167,  168. 

Seed-TCMel,  see  Ovary. 

S^oidal  (dohiHconoo) :  BpUtting  open  along  ih  partitionfl.e 
Septnm  :  a  partition. 
SeriM,  179. 
SrrratA,  113 
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J'essile,  6. 

cetaceous :  like  a  bristle. 

Sheath  ;   ■.  tube  surrounding  a  stem,  62. 

Sheathing  :  surrounding  like  a  sheath. 

Shield-shaped,  see  Peltate. 

Shoot :  a  newly  formed  branch. 

Shrub,  89. 

Silicle,  155. 

Silique,  155. 

Simple  (leaves),  100;  (pistil),  137.     ^ 

Sinuate  :  wavy  on  the  margin. 

Solitary,  121. 

Spadiceous,  179. 

Spadix,  69. 

Spathe,  69. 

Spathulate,  107. 

Species,  179» 

Spike,  ii2. 

Spikelet,  a  secondary  spike. 

Spindle-shaped,  85. 

Spine,  96. 

Spiral  markings,  167. 

Spores :  the  reproductive  bodies  in  Cryptogams  which  correspond 
to  the  seeds  of  Phanerogams. 

Spur,  131. 

Stamen,  6,  132. 

Staminate  (flower) :  having  no  pistil,  but  only  stamens. 

Standard  :  the  broad  upper  petal  of  a  papilionaceous  corolla. 

Stem,  3,  88. 

Stemiess,  18. 

Sterile  (flower)  :  having  no  pistil. 

Stigma,  7. 

Stigmatic  :  bearing  the  stigma. 

Stipulate  :  having  stipules,  115. 

Stipule,  31,  115. 

Stolon :  c  short  branch  which  droops  to  the  ground  and  taken 
root. 

ntomate,  173, 

Stone,  see  Putamen. 

Stone-fruit,  see  Drupe. 

Strap-shaped,  see  Ligulate. 

Striate :  marked  lengthwise  with  lines  or  furrows. 

Strobile :  same  as  Cone. 

Style,  7. 

Bub-class,  179. 

Subulate,  Fig.  112 

Succulent :  juicy  ;  fleshy. 

Sucker:  an  underground  branch ,  at- ^  toigth  emerging  and  form- 
ing a  stem. 
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Superior,  7,  37,  44. 
Suppression  :  absence  of  parts. 
Suspended :  hung  from  above. 
Suture,  138. 
Symmetrical,  42. 
Syncarpous,  29. 
Syngenesious,  47. 

Tap-root,  84.  "^ 

Teeth  (of  calyx),  82. 

Tendril,  90. 

Terete :  cylindrical. 

Terminal:  at  the  end  of  a  stem  oi  branch. 

Ternate  :  in  threes. 

Testa,  157. 

Tetradynamous,  28,  136. 

Tetrandrous :  having  four  distinct  stamens. 

Thalamiflorous  :  having  the  stamens  inserted  on  the  reoeptaok 

Thalamus :  the  receptacle. 

Thread-shaped,  see  Filiform. 

Throat  (of  calyx),  128. 

Thorn,  see  Spine. 

Thyrse,  123. 

Tissue,  162. 

Tomentose :  woolly. 

Toothed,  see  Dentate,  112. 

Torus :  same  as  receptacle. 

Tree,  89. 

TriadelphouB,  134. 

Triandrous  :  having  three  distinct  stameoi. 

Triennial :  lasting  three  years. 

Trifoliolate  :  having  three  leaflets. 

Truncate,  111. 

Trunk :  the  main  stem. 

Tube,  84,  128, 

Tuber,  91. 

Tuberous :  like  a  tuber. 

Tunicated,  92. 

Twining,  90. 

Two  lipped,  see  Labiate,  60. 

Umbel,  122. 

Umbollot :  a  seoondarj  nmbeL 

Unguiculate  :  havlog  a  claw. 

Yalvate  :  edge  to  odgo,  but  not  overlapping. 
Valve,  41,  188,  147. 
Valred :  having  valvos. 
VarietiM,  179. 
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Vascular  tissne,  167. 

Veins  :  the  finer  parts  of  the  framework  of  ft  leaf. 

Venation,  101. 

Ventral  suture,  138, 

Vernation,  eaine  as  Praafoliation. 

Versatile,  132. 

Vertical  leaves,  98. 

Verticillate.  99. 

Vessels,  167. 

Villose,  116, 

Wavy  :  with  alternate  rounded  hollows  and  projections,  112. 
Wedge-shaped  :  like  a  wedge,  the  hroad  oart  being  the  a^ex. 
Wheel-shaped,  see  Eotate. 

Whorl :  a  circle  of  three  or  moro  leaves  at  the  same  node. 
Woody  tissue,  167. 


APPENDIX. 


UNIVEKSITY  OF  TOEONTO. 

1.  Define  suckers,  stolons,  offsets,  runners,  tendrils, 
thorns,  and  prickles,  describing  their  respective  origins 
and  uses,  and  giving  examples  of  plants  in  which  they 
occur 

2.  What  are  the  functions  of  leaves  ?  Describe  the 
iifferent  kinds  of  compound  leaves. 

8.  What  is  meant  by  inflorescence  ?  Describe  the 
different  kinds  of  flower-clusters,  giving  an  example  of 
each. 

4.  Mention  and  explain  the  terms  applied  to  the 
various  modes  of  insertion  of  stamens. 

6.  How  are  fruits  classified  ?  What  are  multiple  or 
collective  fruita  ?     Give  examples. 

6.  Eelate  the  differences  in  structure  between  endo- 
genous and  exogenous  stems.  Describe  their  respective 
modes  of  growth. 

7.  What  ifl  the  food  of  plants  ?  how  do  they  obtain 
it  ?  and  how  do  they  make  use  of  it  ? 

8.  Describe  the  component  parts  of  a  simple  flower. 
How  is  reproduction  effected  ? 

9.  Describe  the  anatomical  structure  of  a  leaf,  and 
the  formation  and  ofiico  of  leaf-stomata. 

10.  Explain  the  consequences  of  flowering  upon  the 
health  of  a  plant,  and  shew  how  those  effects  are  remo- 
died  in  different  climates.  What  practical  bearing  has 
this  ui)on  liorticulturo  ? 

11.  Trace  the  dovolopmont  of  a  carpel  from  a  leaf. 
DoHcribo  the  different  forms  assumed  by  placenta)  in 
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compound  ovaries,   and  explain   the  origin   of  these 
variations. 

12.  Mention  the  principal  modes  in  which  pollen 
gains  access  to  the  stigma.  •  "What  are  hybrid  plants, 
and  how  are  they  perpetuated  ? 

13.  Describe  the  anatomy  of  a  leaf.  What  are 
stomata '? 

14.  What  is  the  placenta  in  a  seed  vessel  ?  Describe 
the  different  modes  of  placentation.  Shew  how  the 
varietiesi  of  placentation  agree  with  the  "  altered-leaf 
theory  "  of  the  pistil. 

16.  Give  the  characters  of  the  CompositsB.  How  is 
the  order  subdivided  ?  Describe  the  composite  flower, 
and  mention  some  of  the  common  Canadian  examples 
of  this  order. 

16.  Give  the  peculiarities  of  Endogens  in  seed-leaf, 
leaf,  and  stem.  Subdivide  the  class.  Describe  shortly 
the  orders  AracesB  and  Gramineaa. 

17.  Describe  the  wall  of  a  seed-vessel,  and  notice  its 
varieties  of  form. 

18.  What  is  meant  by  the  dehiscence  of  a  capsule  ? 
Show  the  different  modes  in  which  pods  dehisce,  and 
give  examples  of  each. 

19.  Give  the  characters  and  orders  of  Gymnosper- 
mous  Exogens. 

20.  Give  the  characters  of  EanunculaceaB.  Describe 
shortly  some  of  the  principal  plants  of  the  order. 

21.  Give  some  account  of  the  special  forms  which  the 
leaves  of  plants  assume. 

22.  What  are  stipules  ?    What  their  size  and  shape  ? 

23.  Whatia  meant  by  Imperfect,  Incomplete,  and 
Uusymmetrical  flowers  respectively  ? 

24.  Describe  Papilionaceous  and  Labiate  corollas. 

25.  Write  notes  on  Abortive  Organs,  Gymnosper- 
mous  Pistil,  and  Pollen  Granule. 

26.  Distinguish  between  the  essential  and  non-essen- 
tial materials  found  in  plants,  and  notice  the  non-es> 
sential. 

27.  What  is  vegetable  growth  ?    Illustrate  by  a  ref 
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erence  to  the  pollen  granule  in  its  fertilization  of  the 
ovary. 

28.  What  is  an  axil  ?     What  is  the  pappus  ? 

29.  What  are  the  cotyledons  ?  What  is  their  func- 
tion, and  what  their  value  in  systematic  Botany  ? 

30.  Distinguish  between  Epiphytes  and  Parasites ; 
Describe  their  respective  modes  of  growth,  and  give  ex- 
amples of  each. 

81.  What  is  the  difference  between  roots  and  subter- 
ranean branches  ?  Define  rhizoma,  tuber,  corm,  and 
bulb,  giving  examples  of  each.  How  does  a  potato  differ 
botanically  from  a  sweet-potato  ? 

82.  Describe  the  calyx  and  corolla ;  what  modifica- 
tions of  parts  take  place  in  double  flowers  ? 

83.  What  is  a  fruit  in  Botany  ?  Explain  the  struct- 
ure of  an  apple,  grape,  almond,  strawberry,  fig,  and 
pineapple. 

84.  What  organs  appear  in  the  more  perfect  plants  ? 
In  what  two  divisions  are  they  comprised  ? 

85.  Weak  climbing  stems  distinguished  according  to 
the  mode  in  which  they  support  themselves,  the  direc- 
tion of  their  growth,  the  nature  of  their  clasping  organs. 

86.  Structure  and  parts  of  a  leaf  :  What  is  most  im- 
portant in  their  study  ?  Give  the  leading  divisions, 
and  mention  what  secondary  distinctions  are  required 
in  specific  description  ? 

87.  Function  of  the  flower  :  its  origin  :  its  essential 
and  accessory  parts :  names  of  the  circles  and  their 
component  organs:  circumstances  which  explain  the 
differences  among  flowers. 

88.  Parts  of  the  fully  formed  ovule  and  distinctions 
founded  on  their  relative  position. 

89.  Sub- kingdoms  and  classes  of  the  vegetable  king- 
dom. 


SECOND    CLASS    TEACHERS'    CEKTIFIOATES, 
PROVINCE    OF   ONTARIO. 

1.  Name  the  parts  of  the  pistil  and  stamens  of  a 
flower  and  give  tueir  uses. 
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2.  What  are  Perennial  plants  ?  Descrilie  their 
mode  of  life. 

3.  "  There  are  two  great  classes  of  stems,  which  differ 
in  the  way  the  woody  part  is  arranged  in  the  cellular 
tissue."     Fully  explain  this. 

4.  Describe  the  functions  of.leaves.  How  are  leaves 
classified  as  to  their  veining? 

5.  Name  and  describe  the  organic  constituents  of 
plants. 

6.  Name  the  organs  of  reproduction  in  plants,  and 
describe  their  functions. 

7.  Give,  and  fully  describe,  the  principal  parts  of  the 
flower. 

8.  What  are  the  different  narts  of  a  plant  ?  Describe 
the  functions  of  each  part. 

9.  State  all  the  ways  by  which  an  Exogenous  stem 
may  be  distinguished  from  an  Endogenous. 

10.  Describe  the  functions  of  leaves.  What  is  the 
cause  of  their  fall  in  autumn  ?  Draw  and  describe  a 
maple  leaf. 

11.  Name  the  different  parts  of  a  flower,  and  describe 
the  use  of  each  part.  Draw  a  diagram  showing  a  sta- 
men and  a  pistil  and  the  parts  of  each. 

12.  What  is  the  fruit  ?  Why  do  some  fruits  fall 
from  the  stem  more  easily  than  others  ? 

13.  Of  what  does  the  food  of  plants  consist  ?  In 
what  forms  and  by  what  organs  is  it  taken  up,  and  how 
is  it  asssimilated  ?  Name  the  substances  inhaled  and 
those  exhaled  by  plants,  and  the  uses  of  each  in  the 
economy  of  nature. 

14.  Describe  fully  (1)  the  plant  in  Vegetation  ;  (2) 
the  plant  in  Reproduction. 

15.  Describe  Fibrous,  roots,  Fleshy  roots,  and  differ- 
ent kinds  of  Tap-root. 

16.  Describe  the  structure  and  veining  of  leaves. 

17.  "The  nourishment  which  the  mother  plant  pro- 
vides in  the  seed  is  not  always  stored  up  in  the  embryo." 
Explain  and  illustrate. 

'  8.  Describe  the  various  modes  in  which  Perennials 
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"provide  a   stock   of  nourishment  to   begin   the   new 
growth." 

19.  Describe  fully  the  organs  of  reproduction  in  a 
plant.     Describe  the  process  of  germination. 

20.  What  are  the  parts  of  a  flower  ?  Give  illustra- 
tions by  diagram,  with  a  full  description. 

21.  Name  and  describe  the  principal  sorts  of  flowers. 

22.  What  elementary  substances  should  the  soil  con- 
tain for  the  nourishment  of  plants  ? 

23.  How  are  plants  nourished  before  and  after 
appearing  above  ground  ? 

24.  Tell  what  you  know  about  the  various  forms  of 
the  calyx  and  the  coroUa. 

25.  Explain  the  terms  Cotyledon,  Pinnate,  Eoot- 
stock,  Filament,  and  Radicle. 

26.  Explain  the  terms  Papilionaceous,  Cruciferous, 
Silique,  and  Syngenesious  ;  and  in  each  case  name  a 
family  in  the  description  of  which  the  term  under  con- 
sideration may  be  properly  apphed. 

27.  Give  the  characters  of  the  Eose  family. 

28.  Describe  the  various  modes  in  which  biennials 
store  up  nourishment  during  their  first  season. 

29.  Explain  the  meaning  of  the  terms  Sepal,  Bract, 
Raceme,  and  Stipule.  Describe  minutely  the  Stamen 
and  the  Pistil,  and  give  the  names  applied  to  their 
parts. 

80.  Are  the  portions  of  the  onion,  the  potato,  and  the 
turnip  which  are  capable  of  preservation  through  the 
winter,  equally  entitled  to  the  name  of  roots  ?  Give 
reasons  for  vour  answer. 


FIRST  CLASS  CIJRTIFICATES. 

1.  What  are  the  cotyledons/  Describe  their  func- 
tions, &c.     State  their  value  in  systematic  botany. 

2.  Describe  the  difference  in  structure  and  modes  ol 
growth  of  exogenous  and  endogenous  stems. 

8.  Describe  the  circulation  in  plants.  **  In  the  aci 
of  making  vcgcitablo  matter,  plants  purify  the  air  foi 
animals. "     Explain  this  fully. 


Al>PENi)IX,  180 

4.  What  are  Plioenogamoua  plants  ?  Define  Kaceme, 
Corymb,  Head,  Panicle,  Ament. 

5.  Give  the  characters  of  (a)  The  classes  Exogens 
and  Endogens ;  ( b)  The  Mint  and  Lily  famiUes. 

6.  To  what  family  do  the  Cedar,  Clover.  Mustard, 
and  Dandelion  respectively  belong  ? 

7.  Why  does  a  botanist  consider  the  tuber  of  the  po- 
tato an  underground  stem  ? 

8.  Give  the  philosophical  explanation  of  the  nature 
of  a  flower  considered  as  to  the  origin  and  correspond- 
ences of  its  different  parts. 

9.  Draw  a  spathulate,  an  obcordate,  a  truncate,  a 
palmately-divided  and  an  odd  pinnate  leaf. 

10.  Explain  the  constitution  of  a  pome  or  apple- 
fruit. 

11.  What  organs  appear  in  the  more  perfect  plants, 
and  in  what  divisions  are  they  comprised  ? 

12.  Give  the  function  of  the  flower,  its  origin,  and  its 
essential  and  accessory  parts. 

18.  Describe  the  nature  and  chief  varieties  of  roots, 
and  distinguish  between  them  and  underground  stems. 

14.  "  As  to  the  Apex  or  Point  leaves  are  Pointed, 
Acute,  Obtuse,  Truncate,  Eetuse,  Emarginate,  Obcor- 
date, Cuspidate,  Mucronate."  Sketch  these  different 
forms. 

15.  "  There  is  no  separate  set  of  vessels,  and  no  open 
tubes  for  the  sap  to  rise  through  in  an  unbroken  stream, 
in  the  way  people  generally  suppose."  Comment  on 
this  passage. 

16.  The  great  series  of  Flowering  Plants  is  divided 
into  two  classes.     Describe  these  classes. 

17.  Give  the  chief  characteristics  of  the  order  cmci- 
fercB  f'Cress  Family  j,  and  name  some  common  exam- 
ples of  this  order. 

18.  State  the  difference  between  definite  and  indefin- 
ite inflorescence,  and  give  examples  of  the  latter. 

19.  Of  what  does  the  food  of  plants  consist  ?  in  what 
form  is  it  found  in  the  soil  ?  How  is  it  introduced  into 
the  plant  ?  What  inference  may  be  drawn  respecting 
the  culture  of  the  plant  ? 
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20.  Distinguish  weak  climbing  stems  according  to 
the  mode  in  which  they  support  themselves,  the  direc- 
tion of  their  growth,  and  the  nature  of  their  clasping 
organs. 

21.  Name  the  three  classes  of  Flowerless  Plants,  and 
give  an  example  of  each. 

22.  Explain  the  terms  Spore,  Capsule,  Bract,  Stip- 
ule, Albumen,  and  Epiphyte. 

28.  What  are  tendrils,  and  of  what  organs  are  they 
supposed  to  be  modifications  ? 

24.  Give  the  characters  of  the  Cress  Family,  and 
name  as  many  plants  belonging  to  it  as  you  can. 

25.  Tell  what  you  know  about  the  minute  structure 
and  the  chemical  composition  of  vegetable  tissue. 

26.  Describe  the  origin  of  the  different  kinds  of  pla- 
centas ;  and  of  the  different  parts  of  the  fruit  of  the 
plum,  the  oak,  and  the  maple. 

27.  Describe  fully  the  process  by  which  it  is  sup- 
posed that  water  is  carried  up  from  the  roots  of  plants. 

28.  Give  the  meaning  of  the  terms  stomate,  indehis- 
cent,  thyrse,  glume,  pyxis.  Distinguish  epiphytes  from 
parasites. 

29.  Describe  any  plant  you  have  examined ;  if  you 
can,  tabulate  your  description. 

80.  Name  all  the  families  of  monopetalous  dicotyle- 
dons which  you  remember,  and  give  the  characters  of 
any  one  of  them. 

McGILL  UNIVERSITY. 

1.  Describe  the  germination  of  a  plant. 

2.  Explain  the  differences  in  the  structure  of  the 
embryo. 

8.  Explain  the  functions  of  the  Iwoot. 

4.  Describe  the  structures  in  a  leaf,  ana  expiain  their 
action  on  the  air. 

6.  Mention  the  several  parts  of  the  stamen  and  the 
pistil,  and  explain  their  uses. 

0.  Describe  an  Acheno,  a  Samara,  a  Drupe  and_a 
Silique. 
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7.  Describe  the  differences  in  the  stems  of  Exogens 
and  Endogens,  and  the  relations  of  these  to  the  other 
parts  of  the  plant  and  to  classification. 

8.  Explain  the  terms  Genera,  Species,  Order. 

9.  What  is  an  excurrent  stem,  an  axillary  bud,  bud 
scales  ? 

10.  Explain  the  terms  primoraial  utricle,  parenchyma, 
protoplasm,  as  used  in  Botany. 

11.  "What  are  the  functions  of  the  nucleus  in  a  hvingcell? 

12.  Explain  the  movements  of  the  sap  in  plants. 

13.  Describe  the  appearance  under  the  microscope  of 
raphides,  spiral  vessels,  and  disc-hearing  wood-cells. 

14.  Describe  the  structure  of  the  bark  of  an  Exogen. 

15.  Describe  freely  the  anatomy  of  a  leaf. 

16.  Describe  shortly  the  parts  and  structures  denoted 
by  the  following  terms,  spine,  aerial  root,  phyllodium, 
cambium,,  stipule,  rhizoma. 

17.  Give  examples  of  phcenogams.  cryptogams,  exogena 
and  endogens,  properly  arranged. 

18.  Describe  the  principal  forms  of  indeterminate 
inflorescence. 

19.  In  what  natural  families  do  we  find  siliques, 
did>jnam,ons  stamens,  labiate  corollas,  or  pappus-bearing 
achenes.     Describe  these  structures. 

20.  State  the  characters  of  any  Canadian  Exogenous 
Order,  with  examples. 

21.  Describe  the  cell- walls  in  a  hving  parenchymatous 
cell. 

22.  Describe  the  fibro- vascular  tissues  in  an  Exogen- 
ous stem. 

23.  Describe  the  appearance  of  stomata  and  glan- 
dular heirs  under  the  microscope. 

24.  De&ne  prosenchyma,  corm,  cyclosis,  thallus. 

25.  Explain  the  sources  of  the  Carbon  and  Nitrogen 
of  the  plant,  and  the  mode  of  their  assimilation. 

2G.  Describe  the  pericarp,  stating  its  normal  struc- 
ture, and  naming  some  of  its  modifications. 

27.  Explain  the  natural  system  in  Botany,  and  state 
the  gradation  of  groups  from  the  species  upward,  with 
examples, 


142  APPENDIX. 

ONTAKIO  COLLEGE  OF  PHARMACY. 

1.  What  do  plants  feed  upon  ? 

2.  What  do  you  understand  by  the  terms  Acaulescent, 
Apetalous,  Suffrutescent,  Culm  ? 

3.  Name  Bome  of  the  different  forms  of  Primary, 
Secondary,  and  Aerial  Roots,  giving  examples. 

4.  Explain  the  following  terms  descriptive  of  forms 
of  leaves,  giving  sketch : — Ovate,  Peltate,  Crenate, 
Serrate,  Cleft,  Entire,  Cuspidate,  Perfoliate. 

5.  Explain  difference  between  Determinate  and  In- 
determinate inflorescence,  giving  three  examples  of 
each. 

6.  What  organs  are  deficient  in  a  sterile  and  a  fertile 
flower  ? 

7.  Give  the  parts  of  a  perfect  flower,  with  their  rela- 
tive position. 

8.  Give  the  difference  between  simple  and  compound 
Pistil,  with  example  of  each. 

9.  Name  the  principal  sorts  of  buds,  and  explain 
how  the  position  of  these  affects  the  arrangement  of 
branches. 

10.  Give  description  of  multiple  and  primary  roots, 
with  two  examples  of  same  ;  also  explain  the  difference 
between  these  and  secondary  roots. 

11.  Name  the  principal  kinds  of  subterranean  stems 
and  branches,  and  explain  how  you  would  distinguish 
between  these  and  roots. 

12.  In  the  classification  of  plants  explain  difference 
between  classes  and  orders  :  genus  and  species. 

18.  Name  three  principal  kinds  of  simple  fruit. 

14.  When  roots  stop  growing  does  the  absorption  of 
moisture  increase  or  decrease  ?     Give  reason  lor  it. 

Ifi.  Upon  what  do  plants  live?  Indicate  how  you 
would  prove  your  answer  correct. 

10.  In  what  part  of  the  plant,  and  when,  is  the  work 
of  ansimihitiou  carried  on  ? 

17.  Name  throe  principal  kinds  of  (htenninate,  and 
»ome  of  inilrtertitinate  inflorescence  ;  name  tho  essentia^ 
organs  of  a  flowf  r. 


APPENDIX.  148 

18.  In  -"vhat  respects  do  plants  differ  from  inorganic 
laatter  ?     And  from  animals  ? 

19.  Describe  a  Bhizome,  Tuber,  Bulb;  and  say  if 
they  belong  to  the  root  or  stem  ;  which  are  Rheum, 
Jalapa,  Sweet  Potato,  Onion  ? 

20.  Define  the  difference  between  natural  and  special 
forms  of  leaves  ;  between  simple  and  compound  leaves. 
Give  example  of  each.   Sketch  a  connate-perfolialo  leaf. 

2J .  Mention  the  parts  of  an  embryo.  Of  a  leaf.  Of 
a  pistil.     Of  a  stamen.     Of  a  seed. 

22.  What  is  meant  by  an  albuminous  seed  ?  By 
dioecious  flowers  ?     By  a  compound  ovary? 

23.  What  is  the  difference  between  determinate  and 
indeterminate  inflorescence  ?  How  do  they  influence 
growth  of  the  stem  ?  Give  three  principal  kinds  of 
each. 

24.  Name  the  parts  of  a  flower.  What  ofiice  is 
performed  by  the  ovule  ?     Name  two  kinds. 

25.  Name  the  parts  of  a  vegetable  cell.  What  are 
spiral  ducts  ? 

26.  In  what  parts  of  the  plant  is  the  work  of  absorp- 
tion carried  on  ?  In  what  part  the  work  of  assimila- 
tion ?     How  do  plants  purify  the  air  for  animals  ? 

27.  Explain  the  natural  system  of  classification  in 
Botany  ?     Name  and  characterize  the  classes  of  plants. 

28.  Explain  the  structure  and  functions  of  the  Leaf, 
Bud,  Root. 

29.  Give  some  of  the  terms  used  in  describing  the 
shape  of  a  simple  leaf  as  concerns  (a)  its  general  con- 
tour, (b)  its  base,  (c)  its  margin,  (J)  its  apex. 

80.  Name  the  organs  in  a  pei-fect  floweir ;  describe 
fully  the  structure  of  the  anther  and  pollen.  What  is 
coalescence  and  adnation  of  tiie  parts  of  a  flower  ? 

81.  Explain  the  terms  Raceme,  Pappus,  Coma,  Rhi- 
zome, Pentastichous. 

82.  State  the  distinction  between  Exogens  and  Endo- 
gens. 

33.  What  are  cellular  structures  as  distinguished 
from  vascular  ?     What  is  chlorophyll  ? 
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84.  Mention  the  organs  of  fructification,  and  explain 
the  process  of  fertihzation  in  a  flowering  plant. 

35.  Explain  the  structure  of  a  seed,  and  describe  in 
a  few  words  the  process  of  germination. 

36.  D  jfine  what  is  meant  by  the  following  terms : — 
Morphology,  Polycotyledonous,  Epiphyte,  Peduncle, 
Stipules. 

37.  Describe  briefly  the  root  stem,  leaf,  and  flower 
of  the  common  dandelion,  giving  the  functions  or  office 
of  each. 

38.  Name  some  of  the  most  common  forms  of  leaves, 
giving  a  few  rough  outlines. 

39.  Of  what  part  of  the  flower  does  the  fruit  nomin- 
aUy  consist  ?  What  additional  narts  are  in  some  ii> 
stances  present  ? 

40.  Define  the  terms  Drupe.  Pollen,  Gynandrous, 
Pome,  Adnate. 

41.  Explain  the  process  of  fertilization  in  flowering 
plants,  and  mention  the  diflfere»^  ways  in  which  it  is 
brought  about. 

49.  Enumerate  the  different  varieties  of  tissue  recog- 
nized by  botanists,  and  give  thoii-  situation  in  an  Endo- 
genous stem. 
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PREFACE. 


A  few  words  will  not  be  out  of  place  by  way  of  preface  to 
the  List  of  Common  Canadian  Plants  contained  in  the  fol- 
lowing pages.  It  will  be  observed  that  the  List  is  confined 
to  wild  plants,  the  exclusion  of  cultivated  Species  having 
been  determined  on,  partly  because  of  the  difficulty  of  know- 
ing where  to  stop,  when  an  enumeration  of  them  has  once 
been  entered  upon,  and  partly  because  it  was  thought  that, 
on  the  whole,  more  important  results  would  be  attained  by 
directing  attention  exclusively  to  the  denizens  of  our  own 
woods  and  fields.  What  is  really  desired  is,  to  create  among 
our  young  people  an  interest  in  the  Botany  of  Canada,  and 
it  seems  not  unreasonable  to  hope  that  this  end  may  bo  better 
attained  by  placing  within  their  reach  some  such  handy 
volume  as  the  present,  dealing  only  with  such  plants  as  grow 
spontaneously  within  our  limits. 

The  great  majority  of  the  plants  described  have  been  per- 
sonally examined,  and  their  occurrence  verified,  by  the  writer, 
his  observations  having  been  directed  to  what  may  fairly  be 
regarded  as  representative  districts  of  the  older  Provinces, 
but  special  acknowledgments  are  also  due  to  Prof.  Macoun, 
of  the  Geological  Survey,  for  the  free  use  of  his  valuable 
notes,  and  other  friendly  assistance. 

Whilst  diligence  has  been  exercised  that  no  commonly 
occurring  plant  should  be  omitted,  yet  it  can  hardly  be  that 
such  omissions  do  not  occur,  and  the  writer  will  be  most 
grateful  to  any  observers  into  whose  hands  the  List  may 
come,  if  they  will  kindly  draw  his  attention  to  any  such 
defects,  so  that  they  may  be  remedied  in  subsequent  editions. 

The  Classification  and  Nomenclature  adopted  are  very 
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nearly  those  of  the  Fifth  Edition  of  Dr.  Gray's  Manual  of 
the  Botany  of  the  Northern  United  States,  and  the  writer 
most  gratefully  acknowledges  the  great  assistance  he  has 
received  from  the  admirable  descriptions  in  that  work. 

Except  in  a  very  general  way,  no  attempt  has  been  made 
to  define  the  limits  of  the  range  of  the  various  Species,  as 
observations  tend  to  show  that  the  range,  in  many  cases,  is 
undergoing  constant  alteration  from  various  causes.  When, 
however,  a  Species  has  appeared  to  be  confined  to  a  particular 
locality,  mention  has  been  made  of  that  fact,  but,  as  a  rule, 
Species  known  to  be  of  rare  occurrence  have  been  excluded. 

Characters  considered  to  be  of  special  importance  in  the 
determination  of  the  various  Species  have  been  emphasized 
by  the  use  of  italics,  and  where  the  Species  of  a  Genus,  or 
the  Genera  of  an  Order,  are  numerous,  a  system  of  group- 
ing according  to  some  prominent  character  has  been  adopted, 
BO  as  to  reduce  the  labour  of  determination  as  much  as 
possible. 

To  assist  the  non-classical  student,  names  which  might  be 
mispronounced  have  been  divided  and  accentuated,  the  divi- 
sion having  no  reference  whatever  to  the  etymology  of  the 
words,  but  being  simply  based  upon  their  sound  when  prop- 
erly pronounced. 

It  need  hardly  be  added  that  the  writer's  Elements  op 
Steuotoral  Botany  is  designed  to  be  the  constant  com- 
panion of  the  present  Flora,  in  the  hands  of  the  young 
student,  for  the  explanation  of  such  teohuicalities  as  he  may 
not  have  previously  mastered. 

Bakeib,  November,  1883. 


HOW  TO  USE  THE  KEY  AND  THE  FLORA. 


Assuming  that  the  student  has  carefully  read  the  Intro 
ductory  part  of  this  work,  and  is  familiar  with  the  ordinary 
botanical  terms,  and  the  chief  variations  in  plant-structure 
as  there  set  fortn,  it  should,  with  the  aid  of  the  accompany- 
ing Key,  be  a  very  simple  task  to  refer  to  its  proper  Family 
any  Canadian  wild  plant  of  common  occurrence.  To  illus- 
trate the  method  of  using  this  Key,  let  us  suppose  that  spec- 
imens of  the  following  plants  have  been  gathered,  and  that 
it  is  desired  to  ascertain  their  botanical  names,  that  is,  the 
name  of  the  Genus  and  the  Species  of  each  : — Red  Clover, 
Strawberry,  Blue  Flag,  and  Cat-tail  Flag. 

All  of  these  produce  flowers  of  some  kind,  and  must  there- 
fore be  looked  for  under  the  head  of  Flowering,  oe  Phan- 

BROGAMOUS  PlANTS. 

With  the  specimen  of  Red  Clover  in  hand,  and  the  book 
open  at  page  xL,  we  find  that  we  have  first  to  determine 
whether  our  plant  is  Exogenous  or  not.  The  veining  of  the 
leaves  suggests  that  it  is  so ;  and  this  impression  is  confirmed 
by  the  fact  that  the  parts  of  the  flower  are  in  fives.  Then, 
is  the  plant  an  Angiosferm:  t  As  the  seed  will  be  found  en- 
closed in  an  ovary,  we  answer — Yes.  Has  the  plant  both 
calyx  and  corolla  ?  Yes.  Are  the  parts  of  the  corolla  sepa- 
rate 1  Here  a  little  doubt  may  arise  ;  but  suppose  we  answer 
— Yes.  Then  our  plant  will  be  found  somewhere  among  the 
Polypetalous  Exogbns.  Proceeding  with  the  enquiries 
suggested  under  this  heading  : — Are  the  stamens  more  than 
twice  as  many  as  the  petals  ?  We  find  that  they  are  not. 
Turn  then  to  the  heading  marked  B,  page  xiiL,  **  8tam«na  uoi 
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more  than  tivlce  as  many  as  the  petals.**  Under  this  we  fil^V 
two  subordinate  headings,  designated  by  asterisks  *  and  **. 
The  first  of  these  is  not  applicable  to  our  plant.  Under  the 
second,  marked  thus  **,  we  find  two  minor  headings,  designat- 
ed by  daggers,-*-  and-«-  -•-.  The  first  of  these,  **  Corolla  irreg- 
ular," is  clearly  the  one  we  want.  We  have  now,  therefore, 
five  Families  to  select  from.  We  cannot  choose  any  one  of 
the  first  four,  because  our  plant  has  ten  stamens,  but  the  char- 
acters of  the  fifth  are  precisely  the  characters  exhibited  by 
Clover.  Our  Clover,  therefore,  belongs  to  the  Order  Legumi- 
oSjE.  Turning  to  page  30,  and  running  through  the  '  *  Synopsis 
of  the  Genera"  as  there  given,  we  observe  that  No  2,  Trifo- 
LiuM,  is  the  only  Genus  in  which  the  flowers  are  in  heads. 
Clover  answers  the  description  in  the  other  respects  also — viz. : 
"leaves  of  three  leaflets,"  and  "stamens  diadelphous. "  The 
only  question  then  remaining  is,  which  Species  of  Trifolium 
have  we  in  hand?  Turning  to  page  31,  we  find  we  have 
three  Species  to  choose  from.  No.  2,  Trifolium  pratenae, 
is  the  only  one  of  them  with  purplish  floweri,  Trifolium 
pratense  must,  consequently,  be  the  botanical  name  we  are 
looking  for. 

Possibly  the  observer  may  decide  that  the  parts  of  the 
corolla  are  not  separate  from  each  other,  because  in  some 
instances  it  is  really  a  doubtful  question.  He  must  then 
turn  to  page  xvii.,  and  under  Division  II.,  Gamopetalous 
ExoGENS,  he  must  pursue  his  inquiries  as  before.  Is  the 
calyx  superior  ?  Plainly  not.  Proceed  then  to  the  heading 
B,  "Calyx  Inferior."  Are  the  stamens  more  than  the  lobes  of 
the  corolla  ?  Yes.  Then  the  choice  of  the  six  Orders  in  the 
Section  marked  *  \b  easily  made  as  before,  and  the  plant  is 
referred  to  LBGUMiNOSiii:. 

Now  let  U8  take  the  Strawberry.  As  with  Clover  we  de* 
cide  without  difliculty  that  the  plant  is  an  Exogen.  The 
carpels  are  separate,  and  pruduou  achunos  in  fruit;  the  plant 
most,  therefore*  be  an  Anqiuhfeubl     And  there  is  no  doubt 
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that  it  1b  Polypetalous.  As  the  stamens  are  very  numer- 
OU8  it  must  come  under  the  section  marked  A.  Under  this 
section  we  have  three  subordinate  headings,  marked  by  one, 
two,  and  three  asterisks,  respectively.  The  stamens  are 
clearly  inserted  on  the  calyx,  and  so  our  plant  must  be 
found  under  the  heading  marked  **.  Without  hesitation, 
we  refer  it  to  the  Order  RosACEiE.  Turning  to  page  34,  we 
find  fourteen  Genera  to  select  from.  A  very  little  considera- 
tion will  show  us  that  No.  8,  Fraqaria,  is  the  Genus  we 
must  fix  upon.  Referring  to  page  39,  we  have  to  choose  be- 
tween two  species,  Virqiniana  and  vesca,  and  the  choice  is 
found  to  depend  upon  such  obvious  characters  as  to  furnish 
no  difficulty. 

The  leaves  of  Blue  Flag  are  straight-veined  ;  the  parts  of 
the  flower,  also,  are  in  threes.  We  therefore  decide  that  the 
plant  is  Endogenous,  and  on  turning  to  page  xxiii.,  we  find 
three  Divisions  of  Endogens.  The  Flag  clearly  belongs  to 
Division  n.,  Petaloidbotjs  Endoqbns.  Then,  is  the  peri- 
anth superior  or  inferior  ?  Clearly  the  former.  Next,  are 
the  flowers  dioecious  or  perfect  ?  Clearly  perfect.  And  as 
the  flower  has  three  stamens,  it  must  belong  to  the  Order 
Ibidacb^,  described  on  page  132.  The  Genus  is  at  once  seen 
to  be  Iris,  and  as  only  one  Species  is  mentioned,  it  is  pro- 
bably the  one  we  have  in  hand — Iris  wrdcolor. 

The  Cat -tail  Flag  is  also  manifestly  Endogenous,  from  the 
veining  of  the  leaves.  But  it  is  not  a  Petaloideous  Endogen. 
The  flowers  are  collected  on  a  more  or  less  fleshy  axis  at  the 
top  of  a  scape.  It  therefore  belongs  to  the  Spadiceous 
Division,  in  which  there  are  four  Orders.  The  only  practi- 
cal question  is,  whether  our  plant  belongs  to  Aracb^  or 
Typhace^.  On  the  whole,  we  choose  the  latter,  and  find  our 
decision  confirmed  on  reading  the  fuller  account  of  the  two 
Orders  on  pages  123  and  124.  The  Genus  b  immediately 
seen  to  be  Typha,  and  the  Species  kit^o^ta. 
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These  examples  need  not  be  extended  here ;  but  the  begin- 
ner is  recommended  to  run  down,  in  the  same  manner,  a  few 
plants  whose  names  he  already  knows.  If  successful  in  these 
attempts,  he  will  naturally  acquire  confidence  in  his  deter 
minationB  of  plants  previously  unknown  to  him. 


ITBTT 


FAMILIES    OR    ORDERS 


INOLUDBD  IN   THIS  WOBK. 


SERIES  L     PHANEROGAMS. 
Plants  producing  true  flowers  and  seeds. 

CLASS  L      DICOTYLEDONS  or  EXOGENS. 

Distinguished  ordii  u,rily  by  having  net-veined  leaves,  and  th« 
parts  of  the  flowers  in  fours  or  fives,  very  rarely  in  sixes.  Wood 
growing  in  rings,  and  surrounded  by  a  true  bark.  Cotyledoiu  a/ 
the  embryo  mostly  two. 

SUB-CLASS  I.    ANGIOSPERMS. 
Seeds  enclosed  in  an  ovary. 

DIVISION  I.     POLYPETALOUS  EXOGENS, 

Two  distinct  sets  of  Floral  Envelopes,  Porta  of  the  oorolla 
wparate  from  each  other. 


xii  KEY   TO   THB   ORDBBa 

A.   StameiM  more  than  thrice  a«  many  a«  the  pctalSk 

♦  Stamens  hypogynous  (inserted  on  the  receptacle). 
V  Pistil  apocarpous  (carpels  separate  from  each  other). 

Ranunculace^. — Herbs.     Leaves  generally  decompound 

or  much  dissected. 
Anonace^.— Small  trees.      Leaves  entire.     Petals  6,  in  2 

sets. 
Magnouace^. — Trees.     Leaves  truncate.    Fruit    resem 

bling  a  cone. 
Menispermacrs. — Woody    twiners.      Flowers    dioecious 

Leaves  peltate  near  the  edge. 

Brasenia,  in 

Nymph.«aceje. — Aquatic.     Leaves  oval,  peltate  ;  the  peti 

ole  attached  to  the  centre.    . .  

Malvaceae. — Stamens    monadelphous.     Calyx    persistent, 

Ovaries  in  a  ring. 

Podophyllum,  in 

Berbekidace^. — Calyx  fugacious.     Leaves  large,  peltate, 
deeply  lobed.     Fruit  a  large  fleshy  berry,  l-celled. 


+-  +■  Pistil  syncarpous.     (Stigmas,  styles,  placental,  or  cells, 
more  than  one,) 

Actsea,  in 

Eamumoclaoeje,    might    be    looked    for    here.      Fmit  a 

many-seeded  berry.     Leaves  compound 2 

NYMi'HiEACWiB.— Aquatics.     Leaves  floating,  large,  deeply 

cordate.  . .         . .         •  •         •  •  8 

Sabracrniacxje. — Bog-plants.     Leaves  pitcher-shaped.  9 

PapavehaoKjB. — Juice  red  or  yellow.      Seimls  2,  caducous.        0 
CAPPAliiDACKi«.— Corolla    cruciform,    but    pod     1-oelled. 

LeavM  of  3  leafleto ^* 


22 
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HYPEKioACBiB.  —  Lcaves    transparent-dotted.       Stamens 

usually  in  3,  but  sometimes  in  5,  clusters  . .  . .       17 

CiSTACE^. — Sepals  5,  very  unequal,  or  only  3.      Ovary  1- 

celled,  with  3  parietal  placentae.      . .         . .  . .       16 

Malvace^. — Stamens  monadelphous,  connected  with  the 
bottom  of  the  petals.  Calyx  persistent.  Ovaries 
in  a  ring.  ..  ..         ..         ,,         22 

TlLiAOE^. — Trees.  Flowers  yellowish,  in  small  hanging 
cymes,  the  peduncle  with  a  leaf-like  bract  at- 
tached.    23 

•  *  Stamens  perigynoui  (inserted  on  the  calyx), 

Portulaca,  in 

FoRTXJSJLCACEM. — Low  herbs,  with  fleshy  leaves.  Sepals 
2,  adhering  to  the  ovary  beneath.  Pod  opening 
by  a  lid.  21 

Rosacea. — Leaves  alternate,  with  stipules.  Fruit  apo- 
carpous, or  a  drupe,  or  a  pome 34 


*  * 


*  Stamens  epigynous  (attached  to  the  ovary). 


Nymphsea,  in 

NYMPHiEACEiE. — Aquatio.        Leaves    floating.  Flowers 

white,    large,    with    numerous  petals  gradually 

passing  into  stamens.             . .         . .  . .         . ,        g 

B.  Btamena  not  more  than  twice  aa  manjr  as  the  petals. 

*  Stamens  just  as  many  as  the  petals,  and  one  stam,en  in  front  qf 
each  petaL 

BERBEBiDACEiB. — Plant  dull-purple.     Leaves  decompound. 

Anthers  opening  by  uplifting  valves.  . .  , .         7 

PoRTULAOACB^. — Sepals   2.      Styles    3-cleft.       Leaves  2, 

fleshy. .-         ..      21 
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Vttackm. — Shrubs,  climbing  by  tendrils.  Calyx  minute.  26 
Rhamnace^. — Shrubs,  not  climbing.  . .  .  ...       27 

''•ysimacliia,  in 

^*BIMULACILE,  is  occasionally  polypetalous.  Flowers  yel- 
low, in  axillary  spikes  ;  the  petals  sprinkled  with 
purplish  dots.  81 

♦  Stamens  either  just  as  many  as  the  petals  and  alternate  with 
them^  or  not  of  exactly  the  same  nuniber, 

'*' Corolla  irregular. 

fuHABiACEA. — Corolla  flattened  and  closed.  Stamens  6.  9 
^iolaoEjB. — Corolla  1-spurred.     Stamens  5.      Pod  with  3 

rows  of  seeds  on  the  walls.      . .         . .         . .         . .       15 

Balsaminacbjs. — Corolla  l-spurred,  the  spur  with  a  tail. 

Stamens  5.  Pod  bursting  elastically.  . .  . .  25 
PoLTOALACfE^. — Lower  petal  keel-shaped,  usually  fringed 

at  the  top.      Anthers  6  or  8,   1 -celled,  opening  at 

the  top.     Pod  2-celled 29 

LBGiTMiNOSiE. — Corolla  papilionaceous.       Filaments  often 

united.    Ovary  simple,  with  one  parietal  placenta. 

Leaves  compound. 30 


Corolla  regttlar,  or  nearly  ao, 

1.  Calyx  superior  (t.A,  adherent  to  the  ovary,  wholly  or 
partially). 

(a)  Stamen*  perigynoua  (inserted  on  the  calyx), 

0rat»fflI8,  in 

BosAOKjB.— Shrubs.  Stamens  occasionally  from  6  to  10  only. 
Leaves  alternate,  with  stipules,  Fruit  drupe- 
like, contaiuiug  1-6  bony  nutlets.  . .         . .       84 
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Saxifkagack^. — Leaves  opposite  or  alternate,  without 
stipules.  Styles  or  stigmas  2  ;  in  one  instance  4. 
Ovary  1-celled,  with  2  or  3  parietal  placentae.      . .       41 

Hamamelace^,— Shrubs.     Stamens  8 ;  styles  2.      Flowers 

yellow,  in  autumn.      . .         . .         . .         . .         . .       44 

Halokaoe^. — Aquatics.  Stamens  4  or  8.  Styles  or  ses- 
sile stigmas  4.  . .         . .         . .         . .         . .       44 

Oxagbacejs. — Flowers  symmetrical      Stamens  2,  4,  or  8. 

Stigmas  5?  or  4,  or  capitate.  45 

Lythbace^. — Calyx  apparently  adherent  to,  but  really 
free  from,  the  ovary.  Stamens  10,  in  2  sets. 
Leaves  mostly  whorled 46 

(6)  Stamens  epigynoua  (on  the  ovary,  or  on  a  disk  which  covert  the 
ovary). 

Euonymns,  in 

Celastrace^. — Shrub,  with  4-sided  branchlets,  not  climb- 
ing. Leaves  simple.  Pods  crimson  when  ripe. 
Calyx  not  minute . .         . .         . .       27 

(Jmbelliperjs. — Flowers  chiefly  in  compound  umbels. 
Calyx  very  minute.  Stamens  6.  Styles  2.  Fruit 
dry,  2-seeded.  . .         . .         . .         . .         . ,       47 

Arauaoks. — Umbels  not  compound,  but  sometimes  pan- 
icled.  Stamens  5.  Styles  usually  more  than  2. 
Fruit  berry-like.  50 

OoBNAOB^. — Flowers  in  oymes  or  heads.  Stamens  4.  Style 

1.  .-         61 

2.  Calyx  inferior  {i.e.,  free  from  the  ovary). 

(a)  Stamens  hypogynoua  (on  the  receptacle). 

CBUCirERA. — Petals  4.    Stamens  6,  tetradynamous.     Pod 

2<«elled.  10 


XVI  KEY    TO   THE    ORDERa 

CiSTAOBJE. — Petals  3.     Sepals  5,   very  unequal ;  or  only  3. 

Pod  partly  3-celled.     . .  . .  . .  , .         ^ ,       jg 

Deoskbace^. — Leaves  radical,  beset  with  reddish  glandu- 
lar hairs.     Flowers  in  a  1 -sided  raceme.   . .         .„      17 

Elodes,  in 

HYPBBiOACEiE. — Leaves  with  transparent  dots.     Stamens  9, 

in  3  clusters      . .         . .         . .         . .         . .         . .       17 

Cabyophyllace^. — Styles  2-5.  Ovules  in  the  centre  or 
bottom  of  the  cell.  Stem  usually  swollen  at  the 
joints.     Leaves  opposite.       . .         . .         . .         . .       19 

LiNACEiK — Stamens  5,   united   below.     Pod  10-celled,  10- 

seeded.    . .         . .         . .         . .         . .         . .         . .       23 

GEBANiACEiE. — Stamens  5.  Carpels  5,— they  and  the  lower 
parts  of  the  5  styles  attached  to  a  long  beak,  and 
curling  upwards  in  fruit         . .  . .         . .         . .       23 

OxALiDACR*. — Stamens  10.  Pod  6-celled.  Styles  5,  dis- 
tinct.   Leaflets  3,  obcordate,  drooping  at  night-fall.       24 

ERiOACEiB. — Anthers  opening  by  pores  at  the  top,  or  across 
the  top.  Leaves  mostly  evergreen,  sometimes  brown 
beneath ;  but  in  one  instance  the  whole  plant  is 
white      . .         . .         . .         . .         , .         . .         , .      28 

(6)  Stament  perigynous  {plainly  attached  to  the  calyx). 

SAXiFBAGAOKiE.  —  Leaves  opposite  or  alternate,  without 
stipules.  Styles  or  stigmas  2  ;  in  one  instance  4. 
Carpels  fewer  than  the  petals         4] 

Cbassulaoea. — Flowers  symmetrical,     Pod  6-angled  and 

6-homed  43 

LYTHiuoKiE. — Stamens  10,  in  two  seta.  Calyx  enclosing, 
but  really  free  from  the  ovary.  Leaves  mostly 
whorled 4(j 

(c)  Stament  attached  to  ajlethy  disk  in  the  bottom  of  the  calyx-tube. 

AKA<U»DlAO«Jt.— Tree«,or  BhrnbB,not  prickly.  Leave*  oom> 

pound.     Stigiiiaa  8.     Fruit  a  1-Meded  drupelet  . .       2fi 
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iJiLASTRACEwE. — Twining  shrub.  Leaves  simple.  Pods  orange 

when  ripe  . .         . .  . .  . .  . .  . .       27 

Sapindaoe^. — Shrubs,  or  trees.  Fruit  2-wingecl,  and  leaves 
palmately-veined.  Or,  Fruit  an  inflated  3-celled 
pod,  and  leaves  of  3  leaflets.  Styles  2  or  3.         . .       28 

{d)  Stamens  attached  to  the  petals  at  their  very  hast, 

Olaytonia,  in 

PoRTULACACE^. — Sepals  2.     Leaves  fleshy.     Style  3-cleft.       21 

AQUiFOLiACEiK. — Shrubs,  with  small  axillary  flowers,  hav- 
ing the  parts  in  fours  or  sixes.  Fruit  a  red  berry- 
like drupe.     Stigma  sessile.     Calyx  minute.        . .       60 


DIVISION,  n.    GAM0PETAL0U8  EXOGENS. 

Corolla  with  the  petals  united  together,  in  however  slight  a 
degree. 

A<  Calyx  ■nperlor  (adherent  lo  the  ovary)* 

•  Stamens  united  by  their  anthers. 

Composite. — Flowers  in  heads,  surrounded  by  an  involucre.      67 
LoBELiACEiG. — Flowers  not  in  heads.     Corolla  split  down 

one  side.  . .         . .         . .         . .         74 

•  •  Stam.ens  not  united  together  in  any  way, 

+■  Stamens  inserted  on  the  corolla. 

DiPSACE^. — Flowers  in  heads,  surrounded  by  an  involucre. 

Plant  prickly.  . .       67 

VALKfttANACRiE. — Flowers  white,  in  clustered  cymes.    Sta- 
mens fewer  than  the  lobes  of  the  corolla.  ,„      56 
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RuBiACSM. — Leaves,  when  opposite,  with  stipnles  ;  when 
wborled,  without  stipules.  Flowers,  if  in  heads, 
without  an  involucre. 

Capelfoliace^. — Leaves  opposite,  without  stipules  ;  but, 

in  one  genus,  with  appendages  reseioibling  stipules.      52 

"*"*-  Stamens  not  inserted  on  the  corolla. 

Camfakttlaob^. — Herbs   with  milky  juice.     Stamens  as 

many  as  the  lobes  of  the  corolla.      . .         . .         . .       75 

Ebicaok£.  —  Chiefly  shrubby  plants.     Stumeus   twice  as 

many  as  the  lobes  of  the  corolla. 76 

B.  Calyx  Inferior  (free  from  the  orary), 

*  Stamens  more  than  the  lobes  of  the  corolla, 

Leguminosjs. — Ovary  1-ceIled,  with  1  parietal  placenta.  Sta- 
mens mostly  diadelphous.      . .         . .         . .         . .       30 

A41uiuia,  in 

Feu AKIACKJE. — Plant  climbing.     Corolla  2-spurred.  . .        9 

MAivACKiE. — Filaments  monadelphous.     Carpels  in  a  ring.      2U 
Erioaoe^. — Chiefly  shrubby  plants,    with  simple    entire 
leaves.     Stamens  twice  as  many  as  the  lobes  of  the 
corolla. 76 

FoLTOALACK^. — Anthers  6  or  8,  l-celled,  opening  at  the 
top.  Pod  2-celled.  Flowers  irregular;  lower  petal 
keel-shaped,  and  usually  fringed  at  the  top.         . .       29 

OzAUDACBiB. — Stamens  10,  6  of  them  longer.  Styles  5, 
distinot.  Leaflets  3,  oboordate,  drooping  at  night- 
WL         24 

•  •  Stametujust  as  many  as  the  lobes  qf  the  corolla,  one  in/ront 
qf  each  lobe. 

PmmCLAOBA.— Stamens  on  the  corolla.      Ovary   1 -celled, 

witk  a  (tm  ocotral  placenta  rising  (roa  Um  hmm,      81 
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♦  ♦  •  Stamens  just  as  many  as  the  lobes  of  the  corolla,  inserted  on 
Us  tube  alternately  with  its  lobes. 

i'Ovaries  £,  separate, 

Apoctnackjb. — Plants  with  milky  juice.  Anthers  converg 
ing  round  the  stigmas,  but  not  adherent  to  them 
Filaments  distinct.      . .         . .         . .         . .  99 

AscLEPiADACKiE. — Plants  with  milky  juice.  Anthers  ad 
hering  to  the  stigmas.  Filaments  monadelphous. 
Flowers  in  umbels 100 

■*-+■  Ovary  4-lobed  around  the  base  of  the  style. 
Mentha,  in 
Labiate. — Stamens  4.     Leaves  opposite,  aromatic  ..      89 

BoKHAQiNACiis. — Stamens  5.     Leaves  alternate 93 

•i--i--i-  Ovary  I'ceUed;  the  seeds  on  the  toalls. 

Hydrophyllace^b. — Stamens  5,  exserted.     Style  2- cleft. 

Leaves  lobed  and  cut-toothed.         . .         . .         . .       95 

Qtostiasaczm. — Leaves  entire  and  opposite ;  or  (in  Men- 

yanthes)  of  3  leaflets.  98 

•*-'*-'*-*- Ovary  with  t  or  more  cells. 

AQXTTFOLTACEi*:. — Shrubs.       Corolla   almost    polypetalous. 

Calyx    minute.     Fruit    a   red    berry-like  drupe. 

Parts  of  the  flower  chiefly  in  fours  or  sixes.         . .       80 
PLANTAGiNACSiB. — Stamens  4.     Pod  2-celled.     Flowers  in 

a  close  spike 80 

Verbascum,  in 

ScBOPHULARiACEiE. — Corolla  nearly  regular.  Flowers  in  a 
long  terminal  spike.  Stamens  5  ;  the  filaments, 
or  some  of  them,  woolly.        . .         . .         . .         . .       84 

PoLEMONiACE^. — Style  3-cleft.  Corolla  salver-shaped, 
with  a  long  tube.  Pod  3-celled,  few-seeded ;  weds 
small. —        »«        •.      96 
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OONVOLV0LAOR«.— Style  2-cIeft.  Pod  2-celled,  generally 
4-seeded  ;  seeds  large.  Chiefly  twining  or  trailing 
plants 96 

SoLANACEiB. — Style  single.  Pod  or  berry  2-celled,  many- 
seeded.   . .         . .         . .         , .         97 

•  •  •  •  Stamens /etoer  than  the  lobes  of  the  corolla  ;  the  corolla 
mostly  irregular  or  2-lippid. 

Labiate. — Ovary  4-lobed  aroand  the  base  of  the  style. 
Stamens  4  and  didynanious,  or  oocasiionally  only  2 
with  anthers.     Stem  square.  . .         ...         . .       89 

Vebbbnace^. — Ovary  4-celled,  but  not  lobed  ;  the  style 
rising  from  the  apex.  Or,  Ovary  1-celled  and  1- 
seeded.     Stamens  didynanious.       . .         . .         . .       88 

Lentibulace^. — Aquatics.     Stamens  2.     Ovary   1-oelled, 

with  a  free  central  placeniat.  . .         . .  . .       83 

Obobanchace^. — Parasitic  herbs,  without  green  foliage. 
Ovary  1-celled,  with  man^  seeds  on  the  walls.  Sta- 
mens didynamous.       . .         . .         . .         . .         . .       83 

SoBOPHULABiACE^. — Ovary  2-celle1,  with  many  seeds.  Sta- 
mens didynamoos,  or  only  2.  . .         •.  .84 


DIVISION  m.     APETALOUS  EXOQENS. 
CoroIlA  (aod  sometimes  calyx  also)  wanting. 

▲.  Flowers  not  la  Catkins* 

•  OaXyx  superior  (<.«.  adherent  to  the  ovary). 

SAXmuoAOBJC. — Small,  smooth  herbs,  with  inconspiononi 
greenish-yoUow  flowers.  Stamens  twice  as  many 
M  the  oalyx-lobes,  on  •  oouspiouoiu  disk.         ..       41 


KBT   TO   THE   ORDERS.  IXl 

HALPRAGEiB. — Aquatics.  Leaves  finely  dissected.  Stamens 

4  or  8.    Ovary  4-lobed.  . .         . .         . .         . .       44 

ONAQftACE^. — Herbs,  in  ditches.     Stamens  4.     Ovary  4- 

celled,  4-sided.  . .         . .  .  •         . .  . .         . .       45 

Aristolochiacrs;.  —  Calyx  3-lobed,   dull  purple  inside. 

Ovary  6-celled.  101 

Sant^uace^. — Low  plants  with  greenish-white  flowers  in 
terminal  clusters.  Calyx-tube  prolonged,  and  form- 
ing a  neck  to  the  1-oelled  nut-like  fruit.     . .         . .     108 

El«a<miace^. — Shrubs  with  scurfy  leaves.  Flowers  dioe- 
cious. Calyx  4-parted,  in  the  fertile  flowers  appar- 
ently adherent  to  the  ovary,  and  becoming  fleshy 
in  fruit  ..     107 

»  •  Calyx  inferior  {plainly  free  from  the  ovary), 

•i- Ovaries  more  than  one  and  separate  from  each  other. 

RAKTJNOiTLAORa!. — Calyx  present,  coloured  and  petal-like. 

Achenes  containing  several  seeds,  or  only  one.     . .         2 

RuTAC»JB. — Prickly  shrubs,  with  compound  transparent- 
dotted  leaves,  and  dioecious  flowers.  . .         . .      25 

•^■t- Ovary  only  one,  but  with  more  than  one  cell. 

CRASSUfcACE^. — Herbs,  in  wet  places.     Pod  5-celled  and  5- 

horned,   , ,  . .         . .         . .         . .         . .         .         43 

PHYTOLACCACEiB. — Herbs,  Ovary  10-celled  and  10-seeded.     I02 

EuPHORBiACEvE.  — Herbs.  Ovary  3-celIed,  3-lobed,  protruded 

on  a  long  pedicel.  Juice  milky.        . .         . .         . .     108 

Sapindace^. — Trees.  Ovary  2-celled  and  2-Iobed.  Fruit 
two  1 -seeded  samaras  joined  together.  Flowers 
polygamous.      . .         . .         . .         . .  , .  . .       28 

Rhamnace^e. — Shrubs.  Ovary  3-celled  and  3-seeded;  form- 
ing a  berry.       ..         ..  ,.         ..         ..         ..       S} 
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Urticace^. — Trees.  Leaves  simple.  Ovary  2-celled,  but 
fruit  a  1-seeded  samara  winged  all  round.  Stigmas 
2.  110 

•t-i-t- Ovary  only  one,  1-celled  andl-seeded. 

POLTGONACEJB. — Herbs.     Stipules    sheathing  the  stem  at 

the  nodes IO4 

Ubticace^. — Herbs.  Stigma  one.  Flowers  monoecious  or 
dioecious,  in  spikes  or  racemes.  No  chaff-like  bracts 
among  the  flowers.  Or,  stigmas  2 ;  leaves  pal- 
mately-compound 110 

Amabantaok^. — Herbs.     Flowers  greenish  or  reddish,  in 

spikes,  toUh  chaff-ltke  bracts  interspersed.  Stigmas  2.     103 

Chkxopodiacbl«:. — Herbs.     Flowers  greenish,    in    spikes. 

No  chaff-liie  bracts.     Stigmas  2 102 

OLBACEiE. — Trees.     Leaves  pinnately-compound.    Fruit  a  1- 

seeded  samara.  . .         . .         . .         . .         , ,     101 

Ubtioaok^ — Trees.  Leaves  simple.  Fruit  a  1-seeded  sa- 
mara winged  all  round.  .,         ..         ..         ..110 

Laubaoea. — Trees.  Flowers  dioecious.  Sepals  6,  petal- 
like.    Stamens  9,  opening  by  uplifting  valves.     . .     107 

Thtmeleackjc. — Shrubs  with  leather-like  bark,  and  jointed 
branchlets.  Flowers  perfect,  preceding  the  leaves. 
Style  thread-like.        107 

B.  Fl«wcn  la  catkins. 

'    •  Sterile  or  ttaminate  Jlowers  only  in  catkin$. 

JvahAVDAOKM. — IVees  with  pinnate  leaves.     Fruit  a  nut 

with  a  husk 112 

CvPOLirKRiC — Trees  with  simple  leaves.  Fruit  one  or 
more  nuta  surrounded  by  an  involucre  which 
forms  a  aoaly  cap  or  bur. 118 
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*  •  Both  sterile  and  fertile  flowers  in  catkins,  or  caikin-lihe  heads. 

Salicace^.— Shrubs  or  low  trees.  Ovary  1 -celled,  many- 
seeded  ;  seeds  tufted  with  down  at  one  end,         , .     117 

Platanacb^. — Large  trees.     Stipules  sheathing  the  branch' 

lets.     The  flowers  in  heads.  ..         ..         ..     Ill 

Myricace^. — Shrubs  with  resinous-dotted,  usually  fra- 
grant, leaves.  Fertile  flowers  one  under  each 
scale.     Nutlets  usually  coated  with  waxy  grains.       116 

BetulacEjE. — Trees  or  shrubs.  Fertile  flowers  2  or  3  under 
each  scale  of  the  catkin.  Stigmas  2,  long  and 
slender. 116 

SUB-CLASS  n.     GYMNOSPERMS. 

Ovules  and  seeds  naked,  on  the  inner  face  of  an  open  scale  ; 
or,  in  Taxus,  without  any  scale,  but  surrounded  by  a  ring-like 
disk  which  becomes  red  and  berry-like  in  fruit. 

CoNiFEEiE. — Trees  or  shrubs,  with  resinous  juice,  and 
mostly  awl-shaped  or  needle-shaped  leaves.  Fruit 
a  cone,  or  occasionally  berry-like.  ...  .         . .     120 


CLASS  II.    ENDOGENS  or  MONOCOTYLEDONS. 

Distinguished  ordinarily  by  having  straight-veined  leaves 
(though  occasionally  net-veined  ones),  and  the  parts  of  the  flow- 
ers in  threes,  never  in  fives.  Wood  never  forming  rings,  but  in- 
terspersed in  separate  bundles  throughout  the  stem.  Cotyledon 
only  one. 

DIVISION  I.    SPADICEOUS  ENDOGENa 

Flowers  collected  on  a  spadix,  with  or  without  a  apathe  or 
sheathing  bra«t.     Leaves  sometimes  net- veined. 
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ABAOtfi. — Herbs  (either  flag-like  marsh  plants,  or  terres- 
trial,) with  pungent  juice,  and  simple  or  compound 
leaves,  these  some-times  net- veined,  Spadix  usu- 
ally (but  not  always)  accompanied  by  a  spathe. 
Flowers  either  without  a  perianth  of  any  kind,  or 
with  4-6  sepals.  123 

Typhace^. — Aquatic  or  marsh  plants,  with  linear  straight- 
veined  leaves  erect  or  floating,  and  monoecious 
flowers.  Heads  of  flowers  cylindrical  or  globular, 
no  spathe,  and  no  floral  envelopes.  . .  . .  . .     134 

Lkmnace^. — Small  aquatics,  freely  floating  about.         . .     124 

Naiadacele. — Immersed  aquatics.  Stems  branching  and 
leafy.  Flowers  perfect,  in  spikes,  generally  on  the 
«urface 125 


DIVISION  n.     PETALOIDEOUS  ENDOGENS. 

Flowers  not  collected  on  a  spadix,  furnished  with  a  corolla- 
like, or  occasionally  herbaceous,  perianth. 


A«  Perianth  auperior  (adherent  to  the  orurj), 

*  Flowers  diacioru  or  polygamous,  regular, 

Hydrocharidaok£.  —  Aquatics.     Pistillate  flowers  only 

above  water  ;  perianth  of  6  pieces.  . .  . .  , .     127 

DiosooKBAOKie. — Twiners,  from  knotted  rootstocks.  Leaves 

heart-shaped,  net-veined.   Pod  with  8  large  wings.     133 

•  •  lowers  perfect. 

OROBiDAOKiC. — Stamens  1  or  2,  gynandrous.  Flowers  Irreg- 
ular  }?", 

Irioaokjb.— Stameiu  8.  13'j 
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B.  Perianth  inferior  (Iree  from  Ihe  orary). 

AiumumOE^. — Pistil  apocarpous ;  carpels  in  a  ring  or  head, 

leaves  with  distinct  petiole  and  blade 126 

SmilacKiE. — Climbing  plants,  \vith  alternate  ribbed  and  net- 
veined  petioled  leaves.     Flowers  dioecious.         ..     133 

Triglochin,  in 

Alismace^. — Rush-like  marsh  herbs.  Flowers  in  a  spike 
or  raceme.  Carpels  when  ripe  splitting  away  from 
a  persistent  axis.         . .         . .         . .         . .         . .     126 

LiLiACE^. — Perianth  of  similar  divisions  or  lobes,  mostly  6, 
but  in  one  case  4.  One  stamen  in  front  of  each 
division,  the  stamens  similar.         . .         . .  . .     134 

Trillium,  in 

LiLiACE^. — Perianth  of  3  green  sepals  and  three  coloured 

petals.     . .  . .  . .  . .  .  .  134 

PoNTKDERiACE^. — Stamens  6,  3  long  and  3  short.  Perianth 

(blue)  tubular,  of  6   lobes.     Aquatics.     . .  . .     138 

JuNOACR*. — Perianth  glumaceous,  of  similar  pieces.         . .     137 
Eriocaulonace^. — In  shallow  water.     Flowers  in  a  small 

woolly  head,  at  the  summit  of  a  7-angltid  scape. 

Leaves  in  a  tuft  at  the  base.         . .         . .  139 


DIVISION  m.     GLUMACEOUS  ENDOGENS. 

Flowers  without  a  true  perianth,  but  subtended  by  thin  scales 
called  glumes. 


Cyperace^. — Sheaths  of  the  leaves  not  split 189 

Gramink£. — Sheaths  of  the  leaves  split  on  the  side  away 

from  the  blade.  142 
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SERIES  n.    CRYPTOGAMS. 

Plants  withoat  stameiu  and  pistils,  reproducing  themselves  bj 
spores  instead  of  seeds. 

CLASS  m.    ACROGENa 
Stems  containing  vascular  as  well  as  cellular  tissue, 

FiLiOES. — Spores  produced  on  the  fronds «     154 

Equisetacb^. — Spores  produced  on  the  under  side  of  the 

shield-shaped  scales  of  a  terminal  spike  or  cone.  . .  16f 
Lycopodiace^. — Spore-cases  produced  in  the  axils  of  the 

simple  leaves  or  bracts.        . .        . .         . ,        . .     161 


THE  COMMONLY  OCCURKING 


WILD  PLANTS  OF  CANADA, 


AMD  UOBB  BSPEOIALLT  OT  ONTABia 


SERIES  I. 

FLOWERING    OR    PHANEROG'AMOUS 
PLANTS. 

Plants  producing  Flowers  (that  is  to  say,  Stamens 
and  Pistils,  and  usually  Floral  Envelopes  of  some 
kind),  and  Seeds  containing  an  Embryo. 

Class  I.     EXOGENS  or  DICOTYLEDONS. 

(See  Sections  57-60,  Part  L,  for  characters  of 
Class.) 

Subclass  I.     AN'GIOSPEKMS. 
Seeds  enclosed  in  a  pericarp. 

Division  L     POLYPET'ALOUS  EXOGENS. 
Plants  with  flowers  having  both  calyx  and  corolla,  the 
latter  consisting  of  petals   entirely  separate   from  each 
other. 


2  CXJMMON  CANADIAN  WILD  PLANTS. 

Order  L  BAinJNCULA'CE^.  (Crowfoot  Family.) 
Herbs  or  woody  climbers,  with  an  acrid  colourless  juice. 
Parts  of  the  flower  separate  from  each  other.  Corolla  some- 
times wanting.  Stamens  numerous.  Pistil  (with  one  or 
two  exceptions)  apocarpous.  Fruit  an  achene,  follicle,  or 
berry.  Leaves  exstipulate,  with  the  blades  usually  dissect- 
ed, and  petioles  spreading  at  the  base. 

Synopsis  of  the  Oenera. 
1.  Clem'atls.    Real  petals  none  or  stamen-like.    Coloured  sepals  4  or moie, 
valvate  In  tht  bud.    Fruit  an  achene,  with  the  long  and  feathery  stylo 
attached.     Leaves  all  opposite.    Plant  climbing  by  the  bending  of  tite 
petioles. 

8.  Anemo'ne.  Petals  none  or  Btamen4ike.   Coloured  (white)  sepals  imbricat- 

ed in  the  bud.  Achenes  many,  in  a  head,  pointed  or  tailed,  not  ribbed. 
Stem-leaves  opposite  or  whorled,  forming  an  involucre  remote  from  the 
flower, 

3  Hepat'ica.     Petals    none.       Coloured  sepals    6-9,    whitish  or    bluisli. 

Achenes  many,  not  ribbed.  Leaves  all  radical.  An  involucre  of  S  leaves 
dose  to  the  flower,  and  liable  to  be  mistaken  for  a  calyx. 

4.  Thallc'trum.  Petals  none.  Coloured  sepals  4  or  more,  greenish. 
Achenes  several,  angled  or  grooved.  No  involucre.  Stem- leaves 
alternate,  decompound.  Flowers  in  panicles  or  corymbs,  mostly 
dioBcious. 

6.  Ranun'cnini*.  Sepals  6,  deciduous.  Petals  generally  6,  each  with  a  pit 
or  little  scale  on  the  inside  of  the  claw.  Achenes  many,  in  heads,  short- 
pointed.  Stem-leaves  alternate.  Flowers  solitary  or  corymbed,  mostly 
yellow,  rarely  white. 

6.  CtU'lha.    Petals  none.    Yellow  sepals  5-0.     Fruit  a  many-seeded  folliclo. 

Leaves  large,  glabrous,  heart-shaped  or  kidney  shaped,  mostly  crctiatc 
Stem  hollow  and  furrowed. 

7.  Cop'tlH.    Sepals  &-7,  white,  deddaons.    Petals  6-7,  yellow,  with  slender 

claws,  and  somewhat  tub  Har  at  the  apex.  Carpels  8-7,  on  slender 
■talks.  Fmit  a  follicle.  Flowers  on  naked  scapes.  Leaves  radical, 
■hining,  divided  into  throe  wedge-shaped  leaflets,  sharply  toothed.  Rool: 
flbroua,  golden  yellow. 
I,  A^nlle'ffln*  Sepals  6,  ooloared.  Petals  6,  each  a  lon<}  hoUov  tjnir.  Car- 
pels 6.  Follicles  erect,  many-seeded.  Flowers  very  showy,  termliiatiii); 
the  branches.    Leaves  decompound. 

9.  Actw'si*    Sepals  i-6,  cmlucous.     Petals  4-10,  with  slender  claw8.    StanioiiM 

oiMiy,  with  long  fliaments.  Fruit  a  inavu-u'eited  berry.  KloworB  in  n 
short  thii'k  raceme.    Loaves  devoiii|K>unil,  IciitlutH  sharply  toothud. 

10.  ClmlrifiiKn*    Sepals  4-A,  oaduootis.    Petals  uovoral.  small,  two-lionuMl 

at  the  apex.    Oacpeis  1-8,  beoomlng  pods.    Flowett  In  long  plume-like 


COMMON  CANADIAN  WILD  PLANTP8.  3 

1.  CIiBM'ATIS.    Vibgik's   Boweb. 

0.  Virginia'na.  (Common  Virgin's  Bower.)  A  woody- 
stemmed  climber.  Flowers  in  panicled  clusters,  often  dioecious, 
white.  Leaves  of  3  ovate  leaflets,  which  are  cut  or  lobed.  Fea- 
thery tails  of  the  achenes  very  conspicuous  in  the  autumn. 
— Along  streams  and  in  swamps. 

a.  ANKMCNE.     AneiTOMT. 

1.  A.  cylin'drica.  (Long-fruited  A.)  Carpels  very  numer- 
ous, in  an  oblong  woolly  head  about  an  inch  long.  Peduncles 
2-6,  long,  upright,  leafless.  Stem-leaves  in  a  whorl,  twice  or 
thrice  as  many  as  the  peduncles,  long-petioled.  Sepals  5,  green- 
ish-white. Plant  about  2  feet  high,  clothed  with  silky  hairs. 
— Dry  woods. 

2.  A.  Pennsylva'nica.    (PennsylvanianA.)    Carpels  fewer 

and  the  head  not  woolly,  but  pubescent  and  spherical.  Stem- 
leaves  sessile,  primary  ones  3  in  a  whorl,  but  only  a  pair  of  small- 
er ones  on  each  side  of  the  flowering  branches.  Badical  leaves 
5-7  parted.  Sepals  5,  obovate,  large  and  white.  Plant  hairy, 
scarcely  a  foot  high. — Low  meadows. 

3.  A.  nemoro'sa.  (Wood  A.  Wind-flower.)  Plant  not 
more  than  6  inches  high,  nearly  smooth,  one-flowered.  Stem- 
leaves  in  a  whorl  of  3,  long-petioled,  3-5  parted.  Sepals  4-7, 
oval,  white,  or  often  purplish  on  the  back. — Moist  places. 

3.  HEPAT'ICA.    LnrBB-LEAP.    Hepatioa. 

H.  acutH'oba.  (Sharp-lobed  H.)  Leaves  with  3  (sometimes 
5)  acute  lobes,  appearing  after  the  flowers.  Petioles  silky-hairy. 
— Woods  in  spring. 

4.  THAIilCTRUM.     Meadow-Eue. 

1.  T.  anemonoi'des.  (Rue-Anemony.)  Stem  low.  Stem- 
leaves  all  in  a  whorl  at  the  top.  Roots  tuberous.  Flowers  several 
in  an  umbel,  by  which  character  this  plant  is  easily  distinguished 
from  the  Wood-Anemony,  which  it  otherwise  resembles. — South- 
westward,  in  spring. 

2.  T.  dioi'cum.  (Early  M.)  Stem  smooth,  pale  and  glau- 
cous, 1-2  feet  high.     Flowers  dioecious,  in  ample  panicles,  purplish 
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or  greenish  ;  the  yellow  anthers  drooping  and  very  conspicuous. 
Leaves  alternate,  decompound  ;  leaflets  with  5-7  rounded  lobes. 
—Woods. 

3.  T.  Cornu'ti.  (Tall  M.)  Stem  smooth  or  nearly  so,  2-6 
feet  high.  Leaves  sessile ;  leaflets  very  much  like  No.  2.  Flowers 
white,  in  compound  panicles  ;  anthers  not  drooping ;  filaments 
club-shaped. — Low  wet  meadows,  and  along  streams. 

5.  ratvuN'CUIjUS.    Obowpoot.    Buttbbcttp. 

1.  R.  aqua'tilis.  (White  Water-Crowfoot.)  Foliage  under 
water,  filiform.  Flowers  white,  floating,  each  petal  with  a  little 
pit  on  the  inside  of  the  claw. 

2.  R.  multif  idus.  (Yellow  Water-Crowfoot.  )  Like  No. 
1,  but  larger,  and  with  yellow  flowers. — Ponds  and  ditches. 

3.  R.  Flam'mula,  var.  reptans.  (Cg  r-TiNo  Spearwort.  ) 
Stem  reclining,  rooting  at  the  joints,  only  S-6  inches  long. 
Leaves  linear,  entire,  remote.  Flowers  yellow,  ^  of  an  inch 
broad. — Sandy  and  gravelly  shores  of  ponds  and  rivers. 

4.  R.  aborti'vus.  (Small- flowered  C.)  Petals  shorter  than 
the  reflexed  calyx.  Stem  erect,  very  smooth,  slender.  Radical 
leaves  roundish,  crenate,  petiolate  ;  stem-leaves  3-6  parted,  ses- 
sile. Carpels  in  a  globular  head,  each  with  a  minute  curved 
beak. — Shady  hill-sides  and  wet  pastures. 

5.  R.  scelera'tus.  (Cursed  C.)  Petals  about  the  same 
length  as  the  calyx.  Stem  thick,  hollow,  smooth.  Radical 
leaves  S-lobed  ;  stem-leaves  3-parted,  uppermost  almost  sessile. 
Head  of  car/'tU  oblong.— Wet  ditches. 

6.  R,  recurva'tus.  (Hooked  C.)  Petals  shorter  than  the 
reflexed  calyx.  Stem  hirtute,  with  stiff  spreading  hairs.  Rjulical 
and  cauline  leaves  about  alike,  long-petioled.  Head  of  carpels 
globular,  eacii  with  a  long  recurved  beak.— Wooda. 

7.  R.  Pennsylva'nicUB.  (Beihtly  C.)  Petals  not  longer 
than  tlicciilyx.  Stem  hirsute.  Leaves  ternately  divided,  divisions 
of  the  leaves  stalked,  unuiiual'.y  3-cloft.  J/rad  o/carpr/s  ohlomj, 
wiUi  9lraig/U  beakit,  and  so  easily  di.stinguishod  from  No.  6.— Wot 
pUoes. 
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8.  R.  re'pens.  (Creeping  C.)  Petals  much  longer  than  the 
calyx.  Early-flowering  stems  ascending,  'putting  forth  long  runnen 
(luring  the  summer.  Leaves  ternate,  divisions  generally  stalked, 
petioles  hairy.     Peduncles  furrowed. — Wet  places. 

9.  R.  bulbo'sus.  (Bulbous  C.  Buttercup.  )  Petals  mucli 
longer  than  the  calyx.  Stem  erect,  from  a  bulb-like  base.  Flow- 
ers an  inch  broad,  on  Jurrowed  peduncles. — Pastures.  Rathei 
rare. 

10.  R,  a'cris.  (Tall  C.  Buttercup.)  Much  taller  than 
No.  9.  Petals  much  longer  than  the  calyx.  Stem  upright,  no 
buU)  at  the  base.     Peduncles  not  furrowed. 

6.  CAL.'THA.      MaeSH-MaMGOLD. 

0.  palnstris.  (Marsh-Marigold.)  Stem  about  a  foot 
high,  hollow,  round,  forking,  very  glabrous.  Flowers  golden 
yellow,  l-lj  inches  broad. — Swamps  and  wet  meadows;  a  very 
conspicuous  plant  in  early  spring. 

7.  COP'TIS.  Goldthread. 

C.  trifolia.  (Three-leaved  Goldthread.)  Low  and  stem- 
less.  Scapes  1 -flowered,  with  a  single  bract  above  the  middle. 
Petals  much  smaller  than  the  sepals. — On  logs  and  about  stumpa 
in  cedar-swamps. 

8.  AQ,UILE'GIA.     CoLXmBINE. 

A.    Canadensis.     (Wild  Columbine.)    Stem   branching, 
foot  or  more  in  height,  smooth.     Leaves  decompound  ;  leaflets  i3 
threes.     Flowers  nodding,  scarlet  outside,  yellow  within. — Roi  ay 
woods  and  thickets. 

9.  ACT^'A.     BaneBBBRT. 

1.  A.  spica'ta.  (Red  B.)  Raceme  short,  breadth  and  1<  igth 
being  about  the  same.  Petlicels  slender.  Berries  ret/.— Rich 
woods. 

2.  A.  alba.  (White  B.  )  Raceme  longer  than  broad.  Pedi- 
cels thickened  in  fruit,  cherry-coloured.  Berries  white  -Same 
localities  as  No.  1. 
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10.  COnCIF'UGA.     BUGBANE. 

C.  racemo'sa.  (Black  Snakeroot.)  Stem  3-6  fee  fti^ 
Resembling  a  tall  Actsea,  but  easily  distinguished  by  its  ^Junic 
like  raceme  of  white  flowers. — Along  Lake  Erie. 

Oedee  II.   MAGNOLIA'CE^.  (IVIagnolia  Famht.) 

Trees  or  shrubs,  with  alternate  entire  or  lobed  not  set. 
rate)  leaves.  Sepals  3,  coloured,  deciduous.  PetaX  6-9,  de 
ciduous.  Stamens  hypogynous,  indefinite,  separate  ;  .ntheri 
adnate.  Carpels  numerous,  in  many  rows  on  an  ei«>.agatecl 
receptacle.     Fruit  resembling  a  cone. 

1.  lilRIODEN'DRON.     Tuup-Thbh. 

The  only  Canadian  species  is 

L.  TulipiTera.  A  large  and  stately  tree,  growing  to  b  great 
height  in  many  parts  of  the  western  peninsula  of  Ontario. 
Leaves  large,  truncate,  or  with  a  shallow  notch  at  the  end. 
Flowers  large,  showy,  solitary  ;  petals  greenish-yellow,  marked 
with  orange.  Fruit  a  dry  cone,  which,  at  maturity,  separates 
into  dry  indehiscent  fruits,  like  samaras. 

Oedee  m.     ANONA'CE-SJ.    (Custaed- Apple  Family.) 

Trees  or  shrubs,  with  alternate  and  entire  leaves,  and  soli- 
tary, axillary,  perfect,  hypogynous  flowers.  Sepals  3.  Petals 
6,  in  2  sets,  deciduous.  Stamens  numerous.  Carpels  few 
or  many,  fleshy  in  fruit. 

1.  ASIN'INA.    NoBTH  Akbbioan  Papaw. 

The  only  Canadian  species  is 

A.  triloba.  (Common  Papaw.)  Found  only  in  the  Niagara 
Peninsula.  A  small  tree,  not  unlike  a  young  beech  in  appear- 
ance, and  forming  thickets  near  QuoeuHton  Heights.  Flowers 
purple,  appearing  before  the  loaves ;  the  3  outer  petals  much 
larger  than  tlio  3  inner  ones.     Fruit  2  to  3  inches  long,  edible. 

ObdkkIV.    MEinSFEBMA'CEiB.  (Moonsbed  Family.) 

Woody  twiners,  with  peltate  alternate  leaves  and  small 
dkadous  flowers.     Sepals  and  petals  yellowish-white,  usuallji 
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6  of  each,  the  petals  in  front  of  the  sepals.  Stamens  nu- 
merous. Fruit  a  drupe,  in  appearance  something  like  a  small 
grape,  with  moon -shaped  seeds. 

1.   MEWISPKR'MUM.     MOONBBED. 

The  only  Canadian  species  is 

M.  Canadense.  (Canadian  Moonsekd.)  A  twining  plant, 
found,  though  not  abundantly,  in  low  grounds  in  rich  woods.  It 
may  be  pretty  easily  recognized  by  its  usually  7-angled  thin 
leaves,  which  are    peltate  near  tlie  edge.     Fruit  bluish-black. 

Order  V.     BEBBERIDA'CE^.     (Babbbrry  Family.) 

Herbs  (or  shrubs),  with  alternate,  petiolate,  divided 
leaves.  Sepals  and  petals  in  fours,  sixes,  or  eights  (except 
in  the  genus  Podophyllum),  with  the  petals  in  front  of  the 
sepals.  Stamens  (except  in  Podophyllum)  as  many  as  the 
petals,  one  before  each.  Anthers  usually  opening  by  a  valve 
at  the  top.     Fruit  berry-like, 

1.  CAULOPHYIi'IiUM.     J3LOB  COHOSH. 

0.  thalictroi'des.  (Blue  Cohosh.)  Plant  1-2  feet  high, 
very  glaucous  and  dull  purple  when  young.  Flowers  yellowish- 
green,  in  a  terminal  small  raceme,  appearing  in  spring  before  the 
decomjjound  leaves  are  developed.  Sepals  6,  with  3  little  bract- 
lets  at  their  base.  Petals  6,  thick  and  somewhat  kidney-shaped, 
much  smaller  tlian  the  sepals.  Stamens  6,  one  before  each  petal. 
Ovary  bursting  soon  after  the  flowering,  and  leaving  the  2  drupe- 
like seeds  naked  on  their  rather  thick  stalks.  Fruit  bluish,  J  of 
an  inch  across. — Rich  woods. 

».  PODOPHYI.'IiUM.    May-Apple.    Mandbakb. 

P.  peltatum.  Stem  about  1  foot  high.  Flowerless  stems 
with  one  large  7-9  lobed  unibrclla-like  leaf,  peltate  in  the  centre  ; 
the  flowering  ones  with  two  leaves,  peltate  near  the  edge,  the 
flower  nodding  from  the  fork.  Sepals  6,  caducous.  Petals  6-9, 
large  and  white.  Stamens  12-18.  Fruit  large,  oval,  yellowish, 
not  poisonous. — Found  in  patches  in  rich  woods.  The  leaves  and 
roots  are  poisonous. 
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Order  VI.    NTTMPH^A'CE^.   (Watbr-Lilt  Family.) 

Aquatic  herbs  with  cordate  or  peltate,  usually  floating, 
leaves.  Floating  flowers  on  long  immeraed  peduncles. 
Petals  and  stamens  generally  numerous. 

Synopsis  of  the  Oenera. 

1.  Bmse'nla.    Sepals  and  petals  eadi  8  (occasionally  4).    Stamen*  12-24. 

Leaves  oval,  peltate. 

2.  IVj-mpIisp'a.    Sepals  4-6.    Petals  numerous,  lohite.  Imbricated  in  many 

rows,    gradually    passing    into    stamens,    hypoifynous    or   epigynous. 
Stamens  epigynous.    Stigmas  radiating  as  in  a  Poppy-head. 
i    IVn'phar.    Sepals   5-6,   yeUow.    Petals   naany,  small   and   8tamen«like. 
Stamens  under  the  ovary. 

1.  BRASB'NIA.     Wateb-Shteld. 

B.  pelta'ta.  Stems  and  under  surface  of  the  leaves  coated 
with  jelly.  Leaves  oval,  2  inches  across,  peltate.  Flowers 
»mall,  purplish. — Ponds  and  slow-flowing  streams. 

a.  NYMPH^aE/A.     Wateb-Lilt. 

1.  N.  odora'ta.  (Sweet-scbntbd  Water-Lilt.)  Leaves 
orbicular,  cleft  at  the  base  to  the  petiole,  5-9  inches  \vide,  often 
crimson  underneath.  Flower  very  sweet-scented.  Ponds  and  slow 
■streams. 

2.  N.  tubero'sa.  (Titber-bearing  W.)  Leaves  larger  and 
more  prominently  ribbed  than  in  No.  1,  reniform-orbicular,  green 
jn  both  sides.  Flower  not  at  all,  or  only  slightly,  sweet-scented. 
Rootstocks  producing  tubers,  which  come  off  spontaneously.— 
Mostly  in  slow  waters  opening  into  Lake  Ontario. 

3.  WUPHAU.    Yellow  Pokd-Lilt. 

t.  N.  ad'vena.  (Common  Y.  P.)  Leaves  floating,  or  emersed 
and  erect,  thickish,  roundish  or  oblong,  cordate.  Sepals  6, — 
Stagnant  water. 

2.  N.  lu'teum.  (Small  Y.  P.)  Floating  lea  res  usually  not 
more  than  2  inches  across,  the  sinus  very  narrow  or  closed. 
Flowers  \*"i\y  an  inoh  aorou.  8epal$  5.— Northward,  in  slow 
wutenti 
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Ordbb  Vn.    SARRACENIA'CE^.    (Pjtchbr-Plant  F.) 

Bog-plants,  easily  distinguished  by  their  pitcher-shaped 
leaves,  all  radical. 

1.  SARRACE'NIA.    Sidb-Saddlb  Flowbb. 

S.  purpu'rea.  (PtmPLES.  Huntsman's  Cup.)  Hollow  leaves 
with  a  wing  on  one  side,  purple-veined,  curved,  with  the  hood 
erect  and  open.  Sepals  5,  coloured,  with  3  small  bractlets  at 
the  base.  Petals  5,  fiddle-shaped,  curved  over  the  centre  of  the 
flower,  deep  purple.  Ovary  5-celled,  globose,  the  short  style 
expanding  above  into  a  5-augled  umbrella,  with  a  hooked  stigma 
at  each  angle.     Flowers  on  naked  scapes,  nodding. — Bogs. 

Order  VIII.    PAPAVERA'CE^.    (Poppy  FAj«Ly.) 

Herbs,  with  coloured  juice  and  alternate  leaves  without 
stipules.  Flowers  polyandrous,  hypogynous.  Sepals  2,  ca- 
ducous ;  petals  4-12.  Stamens  numerous,  anthers  introrse. 
Fruit  a  1-celled  pod,  with  numerous  seeds. 

1.  CHBLIDO'NIUM.     CELANDINE. 

C.  majns.  Petals  4,  deciduous,  crumpled  in  the  bud.  Jut  e 
of  the  plant  yellow.  Flowtr-buds  nodding.  Flowers  small,  yellow, 
in  a  kind  of  umbel.  Fruit  a  smooth  1-celled  slender  pod,  from 
which  the  2  valves  fall  away,  leaving  the  parietal  placentas  as  a 
slender  frame-work,  with  the  seeds  attached. — Waste  places. 

a.  SANGUINA'RIA.      Blood-BOOT. 

S.  Canadensis.  Petals  8-12,  not  crumpled  in  the  bud. 
Flower-buds  not  nodding.  A  stemless  plant,  with  a  thick  rhizome 
which  emits  a  red  juice  when  cut,  and  sends  up  in  early  spring 
a  single  rounded,  5-7  lobed,  thickish  leaf,  and  a  1-flowered  scape. 
Flowers  white. — Rich  woods. 

Order  IX.     PUMARIA'CE^.    (Fumitory  Family.) 

Smooth  herbs,  with  brittle  stems,  watery  juice,  dissected 
leaves  and  irregular  flowers.  Sepals  2,  very  small.  Corolla 
flattened  and  closed,  of  4  petals,  the  2  inner  united  by  tbair 
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tips  over  the  anthers  of  the  6  stamens.  Stamens  in  2  sets  A 
3  each  ;  filaments  often  united  ;  the  middle  anther  of  each 
set  2-celled,  the  others  1-celled.     Fruit  a  l-celled  pod. 

Synopsis  of  the  C^enera. 

1.  Adln'mlo.    Corolla   2-spurred.    Petal*  all  permanently  united.    Plant 

climbing. 

2.  Dlcen'tra.    Corolla  2-spurred.    Petals  slightly  united,  easily  separated. 

Not  climbing. 

3.  Corj-d'alis.    Corolla  1-spurred.    Fruit  a  slender  pod,  many-seeded. 

1.  AJ>I<U'SIIA.    Climbing  Fumitoby. 
A.  cirrho'sa.     A  smooth  vine,  climbing  by  the  petioles  of  its 
decompound   leaves.     Flowers   in  axillary    pendulous   clusters, 
pale  pink. — Low  and  shady  grounds. 

a.  mCEJT'TRA.    Dutchman's  Bbbeches. 

1.  D.  Cucullaria.  (Dutchman's  Breeches.)  Leaves  all 
radical,  multifid ;  these  and  the  slender  scape  rising  from  a 
bulb-like  rhizome  of  coarse  grains.  Flowers  several  in  a  raceme, 
whitish,  spurs  divergent,  elonijated,  acute,  straight.  —Rich  woods. 

2.  D.  Canadensis.  (Squirrel  Cokn.)  Underground  shoots 
liearing  small  yellow  tubers,  something  like  grains  of  corn. 
I^eaves  very  much  as  in  No.  1.  Corolla  merely  heart-shaped; 
spurs  very  short  and  rounded.  Flowers  greenish-white,  fragrant. 
—Rich  woods. 

3.  CORTIVAIilS.      COBTDALIB. 

1.  0.  an'rea.  (Golden  Coetdalis.)  Stems  low  and  spread- 
ing. Leaves  dissected.  Flowers  in  simple  racemes,  golden  yellow. 
Pods  pendulous. — Rocky  river-margins  and  burnt  woods. 

2.  0.  glauca.  (Palk  Corydalis.)  Stems  upright,  1-4  foot 
high.  Flowers  in  compound  racemes,  purplish  tipped  wiUi  yellow. 
Podi  erect. — Rocky  woods. 

Obdkb  X.     CBUCrPEHJB.    (Oebss  Family.) 

Herbe  with  s  pungent  watery  juice,  alternate  leaves  with* 
out  stipules,  and  regular  hypoj^ynoua  flowors  in  nicemos  or 
OorTmbs.     Pedicels  without  bractlets.     Sepals  4,  deciduous 
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Petals  4,  forming  a  cross-shaped  corolla.  Stamens  6,  2  of 
them  shorter.  Fruit  a  silique,  or  silicle.  (See  Chap.  IV., 
Part  I.,  for  dissection  of  typical  flower.)  The  genera  are 
distinguished  by  the  pods  and  seeds,  the  flowers  in  all  cases 
being  much  alike.  The  seeds  are  exalbuminous,  consisting 
entirely  of  the  embryo,  which  is  folded  up  in  a  variety  of 
ways.  The  radicle  may  be  bent  so  as  to  lie  against  the  edge 
of  the  cotyledons,  and  the  seed  when  cut  through  crosswise 
shows  this  section  o© ;  the  cotyledons  are  then  said  to  be 
wcumbent.  Or  the  radicle  may  be  folded  against  the  back  of 
Mil-  cotyledon,  sliowing  this  cross-section  ^^ ,  in  which  case 
the  cotyledons  are  said  to  be  incumbent ;  and  if,  besides 
being  incumbent,  the  cotyledons  are  doubled  round  the 
radicle  thus  ^^,  they  are  then  conduplicate. 

SyuopsLi  of  the  Oenera. 

•  Pod  a  silique  (much  longer  than  broad). 

i  .'VaMtur'tlaiii'.  Flowers  white  or  yellow.  Pod  terete,  oblongr-Hnear  or 
ellipsoid.  Seeds  in  2  rows  in  each  cell,  globular,  without  a  wing.  Cotyl- 
edons accumbent. 

2.  Drnta'ria.  Flowers  white  or  pale  purple.  Pod  lanceolate,  flat.  Seeds 
winj^Iess,  on  broad  seed-stalks.  Stem-leaves  S  or  S  in  a  whorl;  stem 
naked  below.      Rootstock  toothed  or  tuberous.    Cotyledons  accumbent. 

t.  Cardam'lne.  Flowers  white  or  rose-coloured.  Pod  linear  or  lanceolate, 
flat.  Seeds  wingless,  on  slender  seed-stalks.  Stem  leafy  below.  Cotyl- 
edons accumbent. 

4,  Ar'abiH.  Flowers  white  or  whitish.  Pod  linear  or  elongated,  flattened, 
the  valves  usually  with  a  distinct  mid-rib.  Stem  leafy.  Cotyledons 
accumbent. 

6.  Erys'lmum.  Flowers  yellow.  Pod  linear,  distinctly  4-sided.  Pedicels 
of  the  pods  diverging  from  the  stem.  Leaves  simple.  Cotyledons  in 
cum  bent. 

6.  SlAym'brium.     Flowers  yellow.     Pods  awl-shaped,  or  4-6  sided,  close 

pressed  to  the  stem,  the  valves  1-3  nerved.    Pods  sessile  or  nearly  so. 
Leaves  runcinate.    Cotyledons  incumbent. 

7.  Brax'iiica.    Flowers  yellow.     Pod  linear  or  oblong,  nearly  terete,  or 

4-sided,  with  a  distinct  beak  extending  beyond  the  end  <if  the  valvtt. 
Cotyledons  conduplicate. 

•  *  Pod  a  silicle  (comparatively  short). 
*•  SUiele  compressed  parallel  with  the  broad  partition,  or  globuJar, 
t,  Draba.  Flowers  white.    Pod  flat,  twisted  vhen  ripe,  manjf-teetUd.    0^ 
tyiedons  accumbent. 
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0.  Camel'lna.    Flowers  yellow.   Pod  pear  shaped,  pointed,  ralves  1 -nerved. 

Cotyledons  incumbent. 

■•-  1-  SUicle  compressed  contrary  to  the  narrow  partition. 

10.  Capsel'la.      Flowers  white.       Pod  obcordate-triangular,   valves  boat- 

shaped,  wingless.    Seeds  numerous.    Cotyledons  incumbent. 

11.  l,«^pid'ium.    Flowers  white  or  whitish.    Pod  roundish,  very  flat,  the 

valves  boat-shaped  and  vringed.    Seeds  solitary. 
■^  -t-  -t-  Silicle  fleshy,  jointed, 

12.  <Jaki'le.    Flowers  purplish.    Pod  2-jointed,  fleshy.    Leaves  fleshy.    Co- 

tyledons accumbent. 

1.  NASTUR'TIUM.     Water-Cbess. 

1.  N.  officinale.  (Water-Ceess.)  Flowers  white.  Stem 
spreading  and  rooting.  Leaves  pinnate;  leaflets  3-11,  roundish 
or  oblong,  nearly  entire  Pods  oblong-linear. — Ditches  and 
streamlets. 

2.  N.  palustre.  (Marsh  Cress.)  Flowers  yellow.  Stem 
erect.  Leaves  pinnately  parted,  the  lobes  cut-toothed.  Pods 
OToid. — Wet  places. 

a.  DENTA'RIA.    TooTHWOBT.     Peppeb-boot. 

1.  D.  diphylla.  (Two-leaved  T.)  Flowers  white.  Stem- 
leaves  g,  opposite,  ternately  divided.  Rootstock  toothed,  plea- 
santly pungent  to  the  taste. — Rich  woods. 

2.  D.  lacinia'ta.  (Laoiniate  T.)  Flowers  purplish.  Stem- 
leaves  3  in  a  whorl.  Rootstock  jointed,  scarcely  toothed. — Along 
streams. 

3.  CARDAM'INK.     BiTTEB    GbEBS. 

1.  0.  rhomboi'dea.  (Spring  Cress.)  Flowers  white  or  (in 
var.  purpurea)  rose-purple.  Stem  tuberowt  at  the  base  Lower 
leaves  round-cordate ;  upper  nearly  laucoolate  ;  all  somewhat 
angled  or  toothed. — Wet  meadows. 

2.  0.  pratensis.  (CncKoo-FLOWER.  Ladies' Smock.)  Flow- 
ers wliito  or  rose-colour,  showy.  Stem  from  a  short  rootstock. 
LeavoH  pinnutu,  luuflots  7-15,  those  of  the  lower  leaves  rouuded 
aud  stalked,  entire  or  nearly  so. — Bogs. 

8.  0.  Mrsu'ta.  (Small  BirrKR  Crkss.)  Flowers  white, 
unsU.  Root  tibrous.  Leaves  pinnate,  loafleta  6-11,  tho  tormina] 
Uaflett  largMt.     Pods  erect,  slender. — Wet  places. 
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4.  AR'ABIS.    Rook  Cbebs. 

1.  A.  lyra'ta.  (LowR.)  Flowers  white,  twice  aa  long  as  the 
calyx.  Radical  leaves  clustered,  pinnatifid,  the  terminal  lobe 
largest ;  stem-leaves  scattered.  Pods  slender,  erect,  spreading. 
— Rocky  or  sandy  shores. 

2.  A.  hirsu'ta.  (Haiky  R.)  Flowers  greenish-white,  small, 
slightly  longer  than  the  calyx.  Stem-leaves  many,  rough,  sagit- 
tate. Pods  erect,  straight.  Stems  1-2  feet  high,  2  or  3  from  the 
same  root. — Rocky  shores  and  dry  plains. 

3.  A.  laeviga'ta.  (Smooth  R.)  Flowers  white,  rather  small. 
Leaves  linear  or  lanceolate,  entire  or  slightly  toothed,  sagittate, 
clasping.  Pods  long  and  narrow,  recurved-spreading.  Stem 
glaucous,  1-2  feet  high. — Dry  hiU-sides.  Easily  recognised  by 
the  pods. 

4.  A.  Canadensis.  (Sicklb-Pod.)  Flowers  whitish,  with 
linear  petals,  about  twice  the  length  of  the  calyx.  Stem-leaves 
pointed  at  both  ends,  downy.  Pods  2-3  inches  long,  scythe- 
ahapea,  hanging.  Stem  2-3  feet  high.  A  striking  plant  when 
the  pods  are  fully  formed. — Dry  woods  and  ravines. 

5.  BRTS'IBIVM.     TbbACLB  MuSTABD. 

E.  cheiranthoi'des.  (Wobm-sebd  Mustaed.)  Flowers 
yellow ;  inconspicuous.  Leaves  lanceolate,  scarcely  toothed, 
ronghleh  with  appressed  pubescence. — Waste  wet  places. 

6.  SISTM'BRItJni.    Hedge  Mbbtabb. 

5.  oflB.cinale.  (Hedge  Mustabd.)  Flowers  yellow,  small. 
Leaves  runcinate.  Stem  1-2  feet  high,  with  spreading  branches. 
— A  very  common  roadside  weed. 

7.  BRAS'SICA.    Cabbage,  Mustabd,  Etc. 

1.  B.  sinapis'tmm.  (Charlock.)  Flowers  bright  yellow. 
Stem  1-2  feet  high,  branching,  it  and  the  leaves  hairy. — Too 
common  in  our  grain  fields. 

2.  B.  nigra.  (Black  Mustard.)  Flowerg  sulphur-yellow. 
Stem  3-6  feet  high,  round,  smooth,  and  branching.  Lovei 
leaves  lyrate. — Fields  and  waste  places. 


14  OOMMON   CANADIAN   WILD   PLANTSL 

8.  DRABA.      WHITLOW-GEASg. 

D.     axab'isans.        Flowers  white.       Stem     leafy,     erectly 

branched,    pubescent.      Leaves  lanceolate  or    linear,    minutely 

'I'uitate.     Raceme  short,  erect.  Pods  half  an  inch  long,  twisted 
•when  ripe. — Exjcky  places. 

9.  CADEEI.'IirA.    Falsh  Flax. 

1.  C.  sati'va.  (Common  F.)  Flowers  yellowish.  Stem  1-2 
:eet  high,  straight,  erect,  branching.  Leaves  lanceolate,  sagittate. 
Pods  pear-shaped,  large,  margined. — In  flax  fields. 

10.  capseIi'IjA.    Shepherd's  Pubsb. 

0.  Bursa-pasto'ris.  Flowers  small,  white.  Root-leaves 
clustered,  pinnatifid ;  stem-leaves  clasping,  sagittate. — A  very 
common  weed. 

U.  liBPIIVIUllI.     Peppebobasb. 

1.  L.  Virgin'icum.  (Wild  P. )  Flowers  small ;  petals  present, 
white.  Stem  1-2  feet  high.  Leaves  lanceolate,  the  upper  lineai 
or  lanceolate  and  entire,  the  lower  toothed  or  pinnatifid,  tapering 
towards  the  base.  Pods  marginless  or  nearly  so,  oval  or  orbicul 
ar. — Along  railways  and  roadsides. 

2.  L.  interme'dium.  Distinguished  from  No.  I  by  having 
the  cotyledons  incumbent  instead  of  accumbent,  and  the  pods 
minutely  winged  at  the  top. — Dry  sandy  fields. 

3.  L.  rtldera'le.  Petals  always  ahsenL  More  branched  than 
the  preceding. 

la.    CAKI'IiB.      SXA-BOCKET. 

0.  America'na.  (Amerioak  S.)  Flowers  purplish.  Leaves 
obovate,  fleshy,  wavy-toothed.  Pod  fleshy,  2-joiuted. — Sea- 
shore, and  borders  of  the  Qreat  Lakes. 

Ordkb  XL     C APP A RmA'CEJB.    (Oapke  Family.) 

Herbs  (in  Canada),  with  an  acrid  watery  juice,  and 
alternate  pahnatoly-compound  leaves.  Flowors  cruciform. 
Stamens  8  or  more.    I'ud  like  that  of  a  cruoifor,  hxtt  only 
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1.  POIiAlVIS'IA.      POLANIBIA. 

The  only  species  in  Canada  is 

P.  grave'olens.  A  strong-scented  herb,  with  a  viscid,  hairy 
stem.  Leaflets  3.  Flowers  in  terminal  racemes.  Sepals  4.  Pet- 
als 4,  yellowish-white,  narrowed  below  into  long  claws.  Stamens 
8-12,  exserted.  Pod  glandular-pubescent,  2  inches  long,  linear. 
— Shore  of  Lake  Ontario,  Hamilton  to  Niagara. 

Okdbe  XII.  VIOLA'CEu3Ej.    Violet  Family. 

Herbs,  with  alternate  stipulate  leaves.  Flowers  irregu- 
lar, the  lower  of  the  6  petals  being  spurred.  Sepals  5,  per- 
sistent. Stamens  5,  the  anthers  slightly  united  and  sur- 
rounding the  pistil.  Fruit  a  1-celled  pod,  splitting  into  3 
valves.  Seeds  in  3  rows  on  the  walls  of  the  ovary.  The 
only  genus  represented  in  this  country  is 

Vl'OIiA.    Violet. 

•  8temlea$  Violets;  leaves  and  scapes  all  from  rootstocks. 

+■  Flowers  white. 

l.V.  blanda.  (Sweet  White  V.)  Lower  petal  streaked  witl 
purple.  Leaves  round,  heart-shaped,  or  reniform.  Petals  beard 
less.      Flower  sweet-scented. — Swamps  and  wet  meadows,   it 

spring. 

+■  +■  Flowers  blue  or  purple. 

2.  V.  cucuUa'ta.  (Common  Blue  Violet.)  Leaves  on  very 
long  petioles,  cordate  or  reniform,  the  sides  folded  inwards  whei 
young.  Lateral  petals  bearded.  Spur  short  and  thick. — Lov> 
grounds  everywhere. 

3.  V.  sagitta'ta.  (Abrow-Leaved  V.)  Smoothish.  Leavet 
cordate,  halberd-shaped,  or  sagittate,  slightly  toothed,  the  firai 
ones  on  short  and  margined  petioles.  Side-petals  bearded. — Drj 
hill-sides  and  old  pastures. 

*  ♦  Leafy-stemmed  Violets. 
+■  Flowers  yellow. 

4.  V.  pulies'cens.  (Doan-nt  Yellow  V.)  Plant  downy 
Leaves  broadly  cordate,  coarsely  serrate  ;  stipules  large,  dentate 
Lower  petals  veined  with  purple.  Spur  very  short. — Kiel 
woods. 
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+-  -1-  Flowers  not  yellow. 

5.  V.  Canadensis.  (Canada  Violet.)  Tall,  often  a  foot 
high.  Leaves  large,  cordate,  serrate-pointed.  Petals  white  in- 
side, purplish  ovisule.     Spur  very  short. — Flowering  all  summer. 

6.  V.  cani'na,  var.  sylvestris.  (DogV.)  Low,  spreading 
by  runners.  Leaves  broadly  cordate  or  reniform,  toith  fringed- 
toothed  stipules.  Spur  cylindrical,  half  as  long  as  the  petals, 
which  axejoale  purple. — Wet  places. 

7.  V.  rostra'ta.  (Long-Spurred  V.)  Distinguished  at  ouoe 
by  its  extremely  long  straight  spur.     Petals  violet-coloured. 

Okdkk  XHL      CISTA'CKffil.      (Rook-Rosb  Family.) 
Herbs  or  low  shrubs,  with  simple  entire  leaves  and  regular 

polyandrous  flowers.     Calyx   persistent,    usually  of  3  large 

and  2  smaller  sepals.     Petals  5  or  3,  convolute  in  the  bud. 

Stamens  3-20.     Pod  l-celled,  3-valved.     Seeds  on  3  parietal 

projections. 

8ynopsii  of  the  Genera. 

1.  Helian'themnm.    Petals  5,  fugacious.    Style  none. 

2.  Iludso'nla.    Petals  6,  fugacious.    Style  long  and  slendti; 
t,  L<ech'ea.    Petals  8,  persistent.    Style  none. 

1.   HELiIAN'TIIEMUM.     BoCK-BOBB. 

H.  Canadense.  (Frost- Weed.)  Flowers  of  2  sorts,  sonu- 
solitary,  with  large  yellow  corolla  and  many  stamens,  the  petals 
lasting  but  one  day  after  the  flower  opens ;  others  small, 
clustered  in  the  axils  of  the  leaves,  and  aputalous.  Leaves  lance- 
olate, downy  beneath. — Sandy  places. 

a.  HUDSiVNIA.     HUDSONIA. 

H.  tomento'sa.     (Downy  H.)    Hoary.    Leaves  oval  or  nar- 
rowly   oblong,    short,    close-pressed,    or    imbricated.     Flowers 
small,  yellow,  very  numerous. — A  little  heath-like  shrub,  on  tlie 
Bborei  of  the  Qreat  Lakes,  and  the  River  St.  Lawrence. 
3.  lbcH'EA.    Pinwxkd. 

L.  minor.  (Smaller  P.)  Flowers  inoonspiouous,  purplish, 
loosely  raoemoHo,  on  distinct  pedicels.  Stem  slender,  rough  with 
appretied  ■oattufcd  hairs.  Jjeaven  ■caltereU,  liue&r.  Poda  the 
Mize  of  a  pia'ii  boad. — Dry  soil. 
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Ordek  XrV.    DROSBBA'CRZB.     (Sttndbw  Family.) 

Low  glandular-hairy  marsh  herbs,  with  circinate  tufted 
radical  leaves,  and  regular  hypogynous  flowers  borne  on  a 
naked  scape.  Sepals,  petals,  and  stamens,  5  each  ;  anthers 
turned  outwards.  Styles  3-5,  deeply  2-parted.  Pod  1-celled, 
3-valved.     The  only  genus  with  us  is 

DROS'KRA.    Sundew. 

1.  D.  rotundifo'lia.  (Round-leaved  Sundew.)  Flowers 
[small,  white,  in  a  1-sided  raceme.  Leaves  orbicular,  abruptly 
narrowed  into  the  hairy  petiole,  clothed  with  reddish  glandular 
hairs. — Bogs. 

2.  D.  longifolia  (Longer- l^avbd  S.)  has  oblong-spatulate 
leaves  gradually  n&rrowed  into  erect  naked  petioles. — Bogs;  not 
common. 

Oedeb  XV.     HYPERICA'CEJE.    (St.  Johk's  Woet  F.) 

Herbs  or  shrubs,  with  opposite  entire  dotted  leaves,  and  no 
stipules.  Flowers  regular,  hypogynous,  mostly  yellow.  Se- 
pals 5,  persistent.  Petals  5,  deciduous.  Stamens  mostly 
numerous,  and  tisuaU/y  in  S  or  more  clnsters.  Styles  3-5, 
sometimes  united.     Pod  1-5-celled.     Seeds  numerous. 

Synopsln  of  the  CSenera. 

1,  Hyper'icnm.    Petals  6,  unequal-nded,  convolute  in  the  bud,  yeOow. 

2.  Elo'des.    Petals  5,  egual-sided,  imbricated  in  the  bud,  purpUaA. 

1  HYPERICUM.    St.  John's  Wobt. 
*  Pod  S-eelled.    Styles  S,  separate.     Petals  witfi  black  dots. 

1.  H.  perfora'tum.  (Common  St.  John's  Wort.)  Stem 
much  branched,  producing  runners  at  the  base,  slightly  2-edged.. 
Leaves  linear-oblong,  loith  transparent  dots,  easily  observed  by 
holding  the  leaf  up  to  the  light.  Petals  deep  yellow.  Flowers  in 
open  leafy  cymes. — Fields. 

2.  H.  corymbo'sum.  (Corymbed  S.)  Stem  round,  not  so 
branching  as  No.  1.  Leatie«  triih  both  black  and  transparent  dots, 
oblong,  somewhat  clasping.  Flowers  sviall,  pale  yellow,  crotoded. 
—Damp  woods  and  wet  places  generally. 
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•  ♦  PodB-ceUed.    Styles  more  or  less  united.    Stamens  very  many, 
in  5  clusters,  if  clustered  at  all. 

3.  H.  pyramida'tum.  (Great  St.  John's  Wokt.)  Stem 
3-5  feet  high.  Leaves  2-3  inches  long,  somewhat  clasping. 
blowers  very  large,  the  petals  about  an  inch  long,  and  narrowly 
obovate.  Stamens  showy.  Pod  conical,  large. — Along  streams ; 
not  common. 

4.  H.  Ealmia'niun.  (Kalm's  S.)  Shrvbhy,  a  foot  or  more 
in  height ;  leaves  linear-lanceolate,  crowded,  revolute  on  the  mar- 
gins, thickly  punctate,  and  sessile.  Flowera  about  1  inch  across, 
in  clusters. — Niagara  Falls  and  westward. 

♦  •  •  Pod  l<^ied,  ptcrple, 

5.  H.  ellip'ticmn.  (Elliptical-Leaved  S.)  Stem  about  1 
foot  high,  not  branched.  Leaves  spreading,  elliptical-oblong, 
obtuse,  thin.  Flowers  rather  few,  showy,  in  a  nearly  naked 
cyme.  Pod  purple,  ovoid,  obtuse.  Petals  pale  yellow. — Banks 
of  streams,  eastward. 

6.  H.  mu'tilum.  (Small  S.)  Stem  slender,  branching  above, 
hardly  a  foot  high.  Leaves  5-nerved.  Cymes  leafy  at  the  base. 
Flowers  small,  not  ^  of  an  inch  across. — Low  grounds. 

7.  H.  Canadense.  (Canada  S.)  Stem  upright,  6-16  inches 
high,  with  branches  erect.  Leaves  linear,  or  linear-lanceolate,  3- 
nerved  at  the  base,  the  upper  ones  acute,  sessile.  Cymes  naked. 
Pod  much  longer  than  the  calyx.  Flowers  small,  deep  yellow. — 
Wet  sandy  places. 

8.  H.  Saro'thra.  (Orange-Gxass.)  Stem  much  branched, 
4-0  inches  high,  branches  erect,  filiform ;  leaves  minute,  awl- 
shaped,  bract-like.  Flowers  very  small,  scattered  along  the 
branches,  sessile. — Essex  County. 

a.  ELO'DBS.    Marsh  St.  Johm'b  Wobt. 

E.  Virglll'icft.  St«m  smooth.  Leaves  oblong  or  oval,  clasp* 
ing,  ofton  purplo-vuined,  obtuse,  conspicuously  dotted  bonoatii. 
Flowers  tieah-colourcd  in  the  axiln,  and  at  ttio  siinuuit  of  the  stum. 
Tb*  wboU  pl*ut  is  of  a  purplish  hue. — Marshes, 
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Okdeb  XVI.— CABYOPHYLLA'CE-aES.    (Pink  Family  , 

Herbs  with  opposite  and  entire  leaves,  the  stems  sioollen  ai 
the  joints.  Flowers  regular,  with  the  parts  mostly  in  lives, 
occasionally  in  fours.  Stamens  not  more  than  twice  as  many 
as  the  petals.  Styles  2-5,  stigmatic  along  the  inner  side. 
Pod  usually  1-celled,  with  the  seeds  attached  to  the  base,  oi 
to  a  column  which  riaes  from  the  centre  of  the  cell.  (Part  I. , 
Fig.  162.) 

Synopals  of  the  Oenera. 

*  Sepals  united  into  a  tubt  or  eup.    Petals  and  stanum  bonu  «» tht  italic  <</ 

the  ovary ;  petals  with  long  narrow  claws. 

1.  Sapona'ria.    Calyx  cylindrical.    Styles  2. 

2.  Slle'ne.    Calyx  6-toothed.    Styles  3. 

8.  Lych'uls.    Calyx  6-toothed.    Styles  6. 

•  *  Sepals  separate  to  the  base  or  nearly  so.    Petal*  leithout  elawi,  they  and 

the  stamens  inserted  at  the  base  of  the  sessile  ovary. 
4.  Arena'ria.    Petals  not  cleft  at  the  apex.    Styles  usually  3.    Pod  splitting 

into  3  or  6  valves. 
6.  Stella'ria.    Petals  2-n)eft  at   the  apex.    Pod  splitting  to  the  base  into 

twice  as  many  valves  as  there  are  styles.     Styles  generally  3. 

6.  Ccran'tiuni.    Petals  2-cleft,  or  notched.    Styles  6.    Pod  opening  at  the 
apex  by  10  teeth. 

1.  SAPONA'RIA.     SOAPWOBT. 
S.    officinalis.     (Bouncing  Bet.  )    A  stout  plant,  with  rose- 
coloured  or  pinkish  flowers  clustered  in  corymbs.     Leaves  3-5- 
ribbed,  the  lower  ovate,  upper  lanceolate.     Pod  raised  on  a  short 
stalk.     Styles  2. — Old  gardens  and  roadsidea. 

a.  SIIiB'NB.    Catchplt.    Campion. 

1.  S.  infla'ta.  (Bladder  Campion.)  Pale  or  glaucous,  very 
smooth.  Stem  erect,  a  foot  high.  Leaves  ovate-lanceolate. 
Calyx  much  infiated,  purple-veined.  Stamens  and  styles  exserted 
— Not  common  westward. 

2.  S.  antirrhi'na.  (Sleepy  C.)  Stem  slender,  simple  or 
slightly  branching  above,  a  portion  of  the  upper  internodvss 
sticky.  Leaves  linear  or  lanceolate.  Flowers  small,  pink  or 
purplish,  opening  only  for  a  short  time  in  sonahme.  Calyx 
ovoid,  shining. — Dry  soil. 
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3.  S.  noctiflo'ra,  (Nioht-flowerino  Catchfly.)  Stems 
very  sticky,  pubescent.  Lower  leaves  spathulate,  upper  lanceolate. 
Flowers  few,  peduncled.  Calyx-tube  with  awl-shaped  teeth. 
Petals  white  or  whitish,  2-parted.  Opening  only  at  night  or  in 
cloudy  weather. — A  very  common  weed  in  cultivated  grounds. 

4.  S.  Virgin'ica  (Fire  Pink)  occurs  in  South- Western 
Ontario,  and  may  be  recognized  by  its  crintion  petals,  and  bell- 
shaped  calyx,  nodding  in  fruit. 

3.  liTCH'Nls.    Cockle. 

L.  Githa'gO.  (Corn  Cockle.)  Plant  clothed  with  long  soft 
oppressed  hairs.  Calyx  lobes  extremely  long,  very  much  like  the 
ipper  leaves,  surpassing  the  purple  petals. — Wheat-fields. 

4.  ARBNA'RIA.     Sandwobt. 

1.  A.  serpyllifolia.  (Thyme-leaved  S.)  Much  branched, 
2-6  inches  high,  roughish-pubescent.  Leaves  small,  ovate,  acute. 
Petals  white,  hardly  as  long  as  the  sepals.  Sepals  pointed,  3-5- 
nerved.     Pod  pointed,  6-toothed. — Sandy  fields. 

2.  A.  Stricta.  Stems  erect,  or  diffusely  spreading  from  a 
small  root.  Leaves  awl-shaped  or  bristle-form,  the  upper  ones 
reduced  to  1 -nerved  bracts,  crowded  in  the  axils.  Cyme  diffuse, 
many-flowered.  Sepals  pointed,  S-ribbed,  half  as  long  as  the 
white  petals.— Rocky  fields. 

3.  A.  lateriflo'ra.  Stem  erect,  slender,  minutely  pubescent. 
Leaves  oval  or  oblong,  ^-1  inch  long.  Peduncles  usually  three- 
flowered.  Sepals  obtuse.  Petals  white,  large,  twice  as  long  as  the 
sepals.  Flower  ^  of  an  inch  across  when  fully  expanded.-— 
Gravelly  shores. 

i.  A.  peploi'des,  with  very  fleshy  stems  and  IrnvfJi,  the  latter 
somewhat  clasping,  occurs  eastward  towards  the  noa-coast. 

A.  HTRI<L>A'IIIA.     CHtOKWRBII.     Starwobt. 

1.  8.  me'dia.  (Common  Ciiickwkkd.)  Stems  branching, 
deoambent,  soft  and  brittle,  marked  leiujthioise  vnth  one  or  two 
pube»eent  lines.  Lower  lea'.es  on  hairy  petioles,  ovate.  Flowers 
■mall,  white.  Petals  shorter  than  the  sepal».— Extremely  common 
in  damp  grounds  and  old  gardens. 
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2.  S.  longifo'lia.  (Loxg-leavbd  Starwort.)  Stems  branch- 
ing, very  weak  .iu<l  brittle,  supporting  themselves  on  other 
plants.  Leaves  linear.  Pedicels  of  the  flowers  long,  slender, 
and  spreading,  reflexed.  Petals  white,  longer  than  the  3-nerved 
sepals. — Low  grassy  banks  of  gtreams. 

6.  CERASTIUM.      MoUSE-EaB  CmCKWEBD. 

1.  0.  vnlga'tum.  (Common  M.)  Stem  ascending,  hairy  and 
somewhat  clammy.  Leaves  ovate  or  obovate,  obtuse.  Flowers  in 
close  clusters.  Pedicels  not  longer  than  the  sepals.  Petals  shorter 
than  the  calyx. — Not  common,  sometimes  confounded  with  No.  2. 

2.  0.  visco'sum.  (Larger  M.)  Stems  hairy,  viscid,  spread- 
ing. Leaves  lanceolate-oblong,  rather  acute.  Flowers  in  loose 
cymes.  PediceU  longer  than  the  sepals.  Petals  equalling  the 
oaljrx. — Fields  and  copses  ;  common. 

3.  0.  arven'se.  (Field  Chick  weed.)  Stem  decumbent  at 
the  base,  pubescent,  slender,  4-8  inches  high.  Leaves  linear,  or 
linear-lanceolate,  often  fascicled  in  the  axils,  longer  than  the 
lower  internodes.  Petals  obcordate,  more  than  twice  as  long  as 
the  calyx.  Pod  scarcely  longer  than  the  calyx.  Cyme  few- 
flowered. 

Order  XVIL     POBTULACA'CE^.     (Purslane  F.) 

Herbs  with  fleshy  entire  exstipulate  leaves,  and  regular 
hypogynous  or  perigynous  flowers.  Sepals  2.  Petals  5. 
Stamens  5-20.  Styles  3-8,  united  below.  Pod  1-celled, 
few-  or  many-seeded. 

Synopsis  «t  the  Oenera. 

1.  Portula'ca.    Stamens  8-20.    Pod  opening  by  a  lid  (Figf.  101,  Put  L). 

many-seeded. 
S.  C'lu}  to'uia.    Stamens  6.    Pod  8-valved,  8-6-8eeded. 

1.  PORTULA'CA.     PuBBLAKE. 

P.  olera'cea.  (Common  Puilslane.)  A  low  fleshy  herb, 
very  smooth,  with  obovate  or  wedge-shaped  leaves.  Calyx  2- 
cleft,  the  sepals  keeled.  Petals  yellow,  fugacioaB.^A  common 
pest  in  gard«Q8. 
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9.  CLAYTO'NIA.     Spbing.BeaTJTY. 

1.  0.  Virgin'ica.    Leaves  linear-lanceolate,  3-6  inches  long 

2.  0.  Carolinia'na.  Leaves  ovate-lanceolate  or  oblong,  tapering 
at  the  base.  In  both  species  the  corolla  is  rose-coloured,  with 
darker  veins.  The  stem  springs  from  a  small  tuber,  and  bears 
two  opposite  leaves  and  a  loose  raceme  of  flowers. — Rich  woods 
in  early  spring. 

Obdbr  XVIII.     MALVA'CE^      (Maxlow  Family.) 

Herbs,  with  palmately-veined  alternate  stipulate  leaves. 
Flowers  regular.  Calyx  valvate.  Corolla  convolute  in  the 
bud.  Sepals  5,  united  at  the  base.  Petals  5,  hypogynous. 
Stamens  numerous,  monadelphous,  hypogynous  ;  anthers  1- 
celled.  Carpels  united  in  a  ring,  separating  after  ripening. 
Seeds  kidney-shaped. 

Sfuopsii  of  the  Genera. 

1.  ITEalvn.    CiMpels  without  beaks,  1-seeded.    A  oirole  of  8  braotlets  at  the 

base  of  the  calyx. 

2.  Abu'tilou.    Carpela  2-beaked,  1-4  seeded.    No  circle  of  bracUeta. 

1.  AIAIiVA.    Mallow. 

1.  M.  rotimdifolia.  (Rotjnd-lbavkd  Mallow.)  Stems 
several,  procumbent,  from  a  stout  tap-root.  Leaves  long-petioled, 
round- heart-shaped,  crenate,  crenately-lobed.  Petals  obcordate, 
whitish,  streaked  with  purple,  twice  as  long  as  the  sepals. — Way' 
sides  and  cultivated  grounds. 

2.  M.  Sylvestris.  (Hioh  M.)  Stem  erect,  2  feet  high. 
Leaves  sharply  6-7-lobed.  Petals  purple,  3  times  as  long  as  tlu 
sepals.  — Near  dwellings. 

3.  M.  mosclia'ta.  (Musk  M.)  Stem  erect,  1  foot  high. 
Stem-leaves  5-partcd,  tlie  divisions  cl^.  Flowers  laigo  and  hand- 
some, rose-coloured  or  white,  on  short  peduncles,  crowded  on  tlit 
stem  uud  branches. — Roadsides  near  gardens. 

».  ADU'TILOW.    iNDLiN  Mallow. 
A.    Avicen'nsB.       (Vklvkt-Leaf.)      Stem   2-5  feet   high, 
braoohiog.        Leaves     velvety,     round-cordate,     long-pointed 
Corolla  yellow. — Near  gardens  ;  not  common. 
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Okder  XIX.  TILIA'CEuaS.  (Linden  Family.) 
Trees  with  fibrous  bark,  soft  and  white  wood,  and  heart- 
shaped  and  serrate  leaves,  with  deciduous  stipules.  Flowers 
in  small  cymes  hanging  on  an  axillary  peduncle,  to  which  is 
attached  a  leaf -like  bract.  Sepals  deciduous.  The  only 
Canadian  genus  is 

TH/IA.  Babswood.  Whttewood. 
T.  America'na.  (Basswood.)  A  fine  tree,  in  rich  wood«. 
Flowers  yellow  or  cream-coloured,  very  fragrant.  Leaves  smooth 
and  green  on  both  sides,  obliquely  cordate  or  truncate  at  the 
base,  sharply  serrate.  Sepals  5.  Petals  5.  Fruit  a  globular 
nut,  1 -celled,  l-2-8eeded. 

Order  XX.     LINA'CE^,    (Flax  Family.) 
Herbs  with  entire  exstipulate  leaves,  and  regular  hypo- 
gynous  flowers.     Sepals,  petals,  stamens,  and  styles,  6  each 
Filaments  united  at  the  base.     Pod    10-celled,    lO-seeded. 
Our  only  genus  is 

lilircia.    Flax. 

1.  L.  Virginia'num.  (Virginia  F.)  Flowers  yellow,  small 
(J  of  an  inch  long),  scattered.  Stem  erect,  it  and  the  spreading 
branches  terete.  Leaves  lanceolate  and  acute,  the  lower  obtuse 
and  opposite. — Dry  soil. 

2.  L.  Stria'tum  has  the  branches  wing-angled,  broader  leaves 
and  more  crowded  flowers  than  No.  1.  The  whole  plant  is 
stouter. 

3.  L.  usitatis'simum.  (Common  F.)  Flo^oers  blue.  Leaves 
alternate,  linear-lanceolate,  acute,  3-veined. — Cultivated  grounds. 

Order  XXI.     QERAJNXA.'CE-aa.    (Geranium  Family.)  . 

Strong-scented  herbs  with  pentamerous  and  symmetrical 
flowers,  the  filaments  usually  united  at  the  base,  and  5 
glands  on  the  receptacle  alternate  with  the  petals.  Style 
6-clef  t.  Carpels  5,  each  2-ovuled  (but  1-seeded),  they  and 
the  lower  part  of  the  long  styles  attached  to  a  long  beak  which 
rises  from  the  receptacle.  In  fruit  the  styles  split  away  from 
the  beak  aod  ourl  u^vxxrds  carrying  the  earpeU  with  them. 
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Synopsis  of  the  CSenera* 

1.  Geranlam.    Stamens  10,  all  with  anthen. 

2.  Ero'dinm.    Stamens  with  anthen  only  6. 

1.  GERANIUM.     Cbanisbili.. 

1.  G.  macula'tum.  (Wild  C.)  Stem  erect,  hairy,  about  a 
foot  high.  Leaves  5-7  parted,  the  wedge-shaped  divisions  lobed 
and  cut.  Flowers  purple,  an  incli  across.  Petals  entire,  bearded 
on  the  claw,  mttch  longer  than  the  long-pointed  sepals. — Open 
woods  and  fields. 

2.  G.  Carolinia'num.  (Carolina  C.)  Stem  usually  de- 
cumbent, hairy.  Sepals  avm-pointed,  as  long  as  the  notcfied  rose- 
coloured  petals. — Waste  places. 

3.  O.  Robertia'num.  (Herb  Robert.)  Stems  reddish, 
spreading,  pubescent ;  brandies  weak.  Leaves  S-dimded,  or 
pedately  S-divided,  the  divisions  twice  pinnatifid.  Sepals  awned, 
shorter  than  the  reddish-purple  petals.  Plant  urith  a  very  strong 
odour. — Shaded  ravines  and  moist  woods. 

a.  KRCVDIUM.     Stobksbiu.. 

E.  cicuta'linm.  Stem  low  and  spreading,  hairy.  Leaves 
pinnate,  the  leaflets  sessile,  pinnatifid.  Pednncles  several,- 
flowered.  Styles  when  they  separate  from  the  beak  bearded  on 
the  inside. — Not  common. 

Order  XXTI.  OXALIDA'CE^.  (Wood-Sobrbl  F.) 
Low  herbs  with  an  acid  juice  and  alternate  compound 
leaves,  the  3  leaflets  obcordute  and  drooping  in  the  evening. 
Flowers  very  much  the  same  in  structure  as  in  the  preceding 
Order,  but  the  fruit  is  a  5-cclled  pud^  each  coll  opening  in 
the  middle  of  the  back  (loculicidal),  and  tlio  valves  persistent. 
Styles  6,  separate.     The  only  genus  is 

OX'AUB.      WOOD-SOBMI, 

1.  0.  acetoBella.  (White  Wood-Sorbkl.)  Scape  1 -flower- 
ed.    PetuU  white,  vfith  reddish  veiwt, — Cold  woods. 

2.  0.  gtrlcta.  (Ykixow  W.)  l'o<luiu;loa '2-0-(lowered,  longer 
than  the  leaves.  Petals  yellow.  Pod  elongated,  erect  in  fraife. 
_Ck>psM  and  cultivated  gronn<I«. 
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>ER  XXm.    BALSAMINA'CEM.    (Balsam  Family.  ) 

Srtiooth  herbs,  with  succulent  stems  and  simple  exstipulate 
leaves,  Flowers  irregular,  the  sepals  and  petals  coloured 
alike,  one  of  the  coloured  sepals  spurred,  the  spur  with  a  tail. 
Stamens  5,  coherent  above.  Pod  bursting  elastically  and  dis- 
charging its  seeds  with  considerable  force.     The  only  genus 

is 

IMPATIBNS.    ToncH-ME-NOT.    Jewel-Weed. 

1.  I.  fulva.  (Spotted  Toitch-me-not.)  Flowers  orange- 
coloured,  spotted  with  reddish  hrovm.  Sac  longer  than  broad, 
conical,  tapering  into  a  long  recurved  spur. — Cedar  swamps  and 
along  streams. 

2.  I.  pallida.  (Palb  T.)  Flowers  pah  yellow,  sparingly 
dotted  with  broum.  Sac  dilated,  broader  than  long,  ending  in  a 
short  spur. — Wet  places. 

Obdbk  XXrV.     BUTA'CE^.    (Rub  Family.) 

Shrubs,  with  compound  transparently-dotted  leaves,  and 
an  acrid  taste.  Flowers  (with  us)  dicecious,  appearing  before 
the  leaves.  Stamens  hypogynous,  as  many  as  the  petals. 
Our  only  genus  is 

ZANTHOX/YIiUni.     PmOKLT  ASH. 

Z.  America'nmn.  (Northern  Prickly  Ash.  Tooth-achk 
Tree.  )  A  prickly  shrub  with  yellowish-green  flowers  in  dense 
umbels  in  the  axils.  Sepals  obsolete  or  none.  Petals  5. 
Stamens  in  the  sterile  flowers  5.  Carpels  3-5,  forming  fleshy 
I-2-seeded  pods.  Fruit  very  pungent  and  aromatic.  Leaves 
pinnate,  4-5  pairs,  with  an  odd  one  at  the  end. — Forming  thick- 
ets in  low  grounds  along  streams. 

Order  XXV.      AUtACARDIA'CILffll.  (Cashew  Family.) 

Trees  or  shrubs,  with  a  milky  or  resinous  juice,  and  alter- 
nate leaves  without  dots  or  stipules.  Sepals,  petals,  and 
stamens,  each  5.  Fruit  a  1-seeded  drupelet.  The  petals 
and  stamens  inserted  under  the  edge  of  a  disk  which  sur 
rounds  the  base  of  the  ovary.     The  only  genuo  is 
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RHUS.    Sumach. 

1.  R.  typh'ina.  (Staohobx  Sumach.)  A  small  tree,  10-30 
feet  high,  with  densely  sojt-hairy  branches  and  stalks.  Flowers 
greenish-white,  polygamous,  forming  a  terminal  thyrse.  Fruit 
globular,  covered  toith  crimson  hairs.  Leaves  pinnate,  leaflets 
11-31,  oblong-lanceolate,  serrate,  pointed. — Dry  hill-sides. 

2.  R.  glabra  (Smooth  S.)  is  smooth  and  seldom  exceeds  5 
feet  in  height. 

3.  R.  Toxicoden'dron.  (Poison  Ivy.)  Shrub  about  a  foot 
high,  smooth.  Leaves  3-foliolate,  leaflets  rhombic-ovate,  notched 
irregularly.  Flowers  polygamous,  in  slender  axillary  panicles. 
Plant  poisonous  to  the  touch. 

4.  R.  aromat'ica  (Fragrant  S.)  is  a  shrub  2-3  feet  high, 
with  3-foliolate  leaves,  sweet-scented  when  cruslied,  and  catkin- 
like spikes  of  flowers  appearing  before  the  leaves. — Not  common. 

Order  XXVI.  VITA'CEiEI.  (Vine  Family.) 
Shrubs  climbing  by  tendrils,  with  small  greenish  flowers  in 
panicled  clusters  opposite  the  leaves.  Stamens  as  many  as 
the  petals  and  opposite  them.  Calyx  minute.  Petals  4  or  5 
hypogynous  or  perigynous,  very  deciduous.  Fruit  a  berry, 
1-4  seeded.     Leaves  palmately  veined,  or  compound. 

SrnopBl*  of  the  Gencm. 
1.  Vltl*.    LmivesRiniple,  haartuhaped  and  variously  lobed. 
S.  Ampel«p'«ii.    Leaves  coinpouiid-diKitat«,  of  6  serrate  leaflet*. 

1.  VITIS.    Grape. 

1.  V.    Labnis'ca.     (Northern   Fox-Grapk.)    Leaves   and 

branches  woolly.     Berries  large,  dark  purple  or  amber-coloured. 

Moist  thickets. 

2.  V.  cordifolla.  (Frost  Grape.)  Leaves  tmooth  or  nearly 
■o,  bright  green  on  both  sides,  heart-shaped,  sharply  serrate. 
Berries  unall,  blue  or  black. — Banks  of  streams. 

a.  AMPBIiOP'SlS.    VnioiNiA  CBsmB. 
A.  quinquefo'lia.    A  common  woody  vine  fai  low  gronnds. 
Leaves  digitate,  of  6  oblong-lanccolatc  leaflets.     Tendrils  with 
Buoker  like  diMkn  at  the  end,  by  which  thoy  oling  to  wuIU,  truDk« 
«{  trMS,  &0.     Fruit  a  small  blauk  berry. 
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Order  XXVII.    BHAMNA'CB^.  (Buckthorn  Family.) 

Shrubs  with  simple  stipulate  leaves,  and  small  regular 
perigyiious  greenish  or  whitish  flowera.  Stamens  opposite 
the  petals,  and  with  them  inserted  on  the  margin  of  a  fleshy 
disk  which  lines  the  calyx-tube.  Fruit  a  berry-like  drupe,  or 
a  pod. 

f>>'nop«l*  of  the  Genera. 

1.  lllinmnn*.     Totals  minute,  or  none.     Dru{>e  berry-like.     Calj^   and 

disk  free  from  the  ovary. 

2.  Cenno'iliii*.    retain  whito,  long-clawed,  hooded.    Fruit  dry,  dehiscent. 

Calyx  and  disk  adlica-iii  to  the  base  of  the  ovary. 

1.  RIIA9IVVS.    Buckthorn. 
R.  alnifolius.     A   low  erect  shi-ub,  not  tliorny,   with  oval 
acute  serrate  leaves,  and  apctalous   (lowers.     Fruit  a  S-scuJed 
berry.  — Swamps. 

a.  CEANO'TIIUS.  New  Jersey  Tea. 
C.  America'nus.  A  slirubby  plant  with  downy  branches, 
and  ovate,  .S-ribbed,  seirate  leaves.  Flowers  in  white  dusters  at 
the  summit  of  tlie  nakcil  flowcr-branclics.  Sepals  ami  petals 
white,  the  latter  iiooded,  aud  with  slender  claws.  Tcdiccls  also 
wliite. — Dry  hill-sides. 

Order   XXVIII.     CELASTRA'CEiE.    (SrArr-TREE    F.) 

Shrubs  with  simple  stipulate  leaves,  alternate  or  opposite, 
and  auvM  regular  flowers,  the  sepals  and  petals  both  im- 
bricated in  the  bud.  Stamens  4-5,  alternate  with  tlie  petals 
and  inserted  on  a  disk  which  fills  the  buttum  of  the  calyx. 
Pods  orange  or  crimson  when  ripe. 

Sjnopxln  ol  the  Clrnrrn. 
1.  Eaon'ymiii*.    Flowers   perfect.    Sepals  4  or  5,  united  at  the  boje.  and 
forming  a  flat  calyx.    BranehluU   t-tjided ;    Uaee*  opporite.    Fiower$ 
axillary. 

1  CelM'trus.    Flowers  polygamous.    Petals  and  stamens  5.    Calyx  cup- 
■haped.    Leaves  alternate.    Flowers  in  terminal  raceiiiet. 

1.   EUON'YMUS.     Spindle-tree. 
1.  E.  Americanus.    (Strawbkrky    Bdsh.)    a  low,  rather 
■tniggling  shrub,  with  tlioH-pelioUd  or  utdU  leaves,  the  Utter 
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ovate  or  obovate,  pointed.  Flowers  greenish,  with  the  pai-ts 
generally  in  fives.  Pods  rough  warty,  depressed,  crimson  when 
ripe.  — Wooded  river-banks  and  low  grounds. 

2.  E.  atropurpu'reus  (Burning  Bush)  occurs  in  the  west 
of  Ontario,  and  may  be  distinguished  from  No.  1  by  its  greater 
size  (4-8  feet  high),  its  lang-petioled  leaves,  purplish  flowers,  and 
«mooth  pods. 

a.  CBLiAS'TRUS.     Stapf-TBEE. 

0.  scandens.  (Wax- work.  Climbing  Bitter-Sweet.)  A 
twining  smooth  shrub,  with  oblong-ovate,  serrate,  pointed 
leaves.  Flowers  small,  greenish,  in  terminal  racemes.  Poda 
orange-coloured.  These  burst  in  autumn  and  display  a  scarlet 
pulpy  aril,  presenting  a  highly  ornamental  appearance.— Twining 
over  bushes  on  river- banks  and  in  thickets. 

Okdeb  XXTX.  SAPIITDA'CE-ffi!.  (Soapbbbky  Famixt.  ) 
Trees  or  shrubs,  with  compound  or  lobed  leaves,  and 
usually  unsymmetrical  and  often  irregular  flowers.  Sepals 
and  petals  4-5,  both  imbricated  in  the  bud.  Stamens  5-10, 
inserted  on  a  fleshy  disk  which  fills  the  bottom  of  the  calyx- 
tube.     Ovary  2-3  celled,  with  1  or  2  ovules  in  each  cell. 

Srnopaln  of  the  Oenera. 
1.  Stayhyle'a.  FUnoen  perfect.  Lobe8  of  the  coloured  calyx,  the  petals, 
and  the  stamens,  each  6,  Fruit  a  S-eelled,  S-lobed,  inflated  pod.  Leaves 
pinnately  compound. 
1.  Acer.  Flowert  polygamous.  Leaves  simple,  variously  lobed,  opposite. 
Oalyx  coloured,  usually  &-lobed.  Petals  none,  or  as  many  as  the  sepals. 
Stamens  8-12.  Fruit  (too  Iteeded  samara*  Joined  together,  at  length 
separating. 

1.  8TaphtIjB/A.    Blaossb-Kitt. 

8.  trifo'lia.  (American  Bladder-Nut.)  Shrub,  4-6  feet  high. 
Leaflotfl  3,  ovate,  pointed.  Flowers  white,  in  drooping  racemes, 
at  the  ends  of  th«  branchlots. — Thickets  and  bill-sidea. 

-4.  ACKR.    Maplb. 

1.  A.  Ponnsylva 'nicum.  (Stripkd  Maple.)  A  small  tree, 
10-20  feet  high,  with  light-green  bark  striped  with  dark  linos. 
Lmvm  8-lobud  at  the  apex,  finely  and  sliarply  doubly -serrate, 
th*  lobM  taper-pointed.     Fiovan  greenish  in  terminal  raoames. 
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appearing  after  the  leavea.       Samaras  large,   with  divergent 
wingB. — Rich  woods. 

2.  A.  spica'tum.  (Mountain  Maple.)  A  shrub  or  Bmall 
tree,  4-8  feet  high,  growing  in  clumps  in  low  grounds.  Leaves 
3-lobed,  coarsely  serrate,  the  lobes  taper-pointed.  Flowers 
greenish,  appearing  after  the  leaves,  in  dense  upright  racemes. 
Fruit  with  small  widely-diverging  wings. 

3.  A.  saccliari'num.  (Sugar  Maple.  )  A  fine  tree,  with 
3-5  lobed  leaves,  a  paler  green  underneath,  the  sinuses  rounded, 
and  the  lobes  sparingly  sinuate-toothed.  Flowers  greenish-yellow, 
(Iroojnng  on  slender  hairy  pedicels,  appearing  at  the  same  time  as 
the  leaves.     Calyx  fringed  on  the  margin. — Rich  woods. 

4.  A.  dasycar'pum.  (White  or  Silveb  M.  )  Leaves  deeply 
5-lobed,  the  sinuses  rather  acute,  silvery-white  underneath,  the 
divisions  narrow,  sharply  toothed.  Flowers  in  erect  clusters, 
greenish-yellow,  appearing  mux;h  be/ore  the  leaves ;  petals  none. 
Samara  very  large,  woolly  when  young. — ^Kiver  banks  and  low 
grounds. 

5.  A.  m'bnim.  (Red  M.  )  Leaves  3-5  lobed,  the  sinuses 
acute.  Flowers  red,  appearing  much  before  the  leaves.  Petals 
linear -oblong.  Samara  small  and  smooth,  on  drooping  pedicels. 
A  smaller  tree  than  No.  4,  with  reddish  twigs,  and  turning  bright 
'crimson  in  the  autumn. — Swamps. 

Ordee  XXX.   POLYGAIiA'CB^.   (Milkwobt  Family.) 

Herbs  with  entire  exstipulate  leaves,  and  irregular  hy- 
pogynous  flowers.  Stamens  6  or  8,  monadelphous  or  diadel- 
phous,  the  anthers  1 -celled,  and  opening  at  the  top  by  a 
pore.  Pod  2-celled  and  2-seeded,  flattened  contrary  to  the 
partition.     The  only  genus  with  us  is 

POIiTG'AIjA.     MiLK-WoBT. 

Sepals  5,  the  upper  one  and  the  two  lower  ones  small  and  often 
greenish,  the  2  lateral  ones,  called  wings,  larger  and  coloured  like 
the  petals.  Petals  3,  connected  with  each  other  and  with  the 
tube  of  filaments,  the  lower  one  keel-shaped,  and  usually  fringed 
or  crested  at  the  top.     Style  prolonged  and  curved. 
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!•  P.  Verticilla'ta.  Flowers  small,  greenish-white,  in  slende  r 
spikes.  Stems  4-8  inches  high,  much  branched.  Stem-leave, ■> 
'inear,  4r-5  in  a  whorl,  the  upper  ones  scattered. — Dry  soil. 

2.  P.  Sen'ega.  (Seneca  Snakekoot.)  Flowers  greenish- 
white,  in  a  solitary  cylindrical  close  spike.  Stems  several,  from 
I  hard  knotty  rootstock,  6-12  inches  high.  Leaves  lanceolate, 
.vith  rough  margins,  alternate. — Dry  hill-sides  and  thickets. 

3.  P.  polyg'ania.  Flowers  rose-purple,  showy,  fringed,  in  a 
many-flowered  raceme.  Stems  5-S  inches  high,  tufted  and  very 
leafy,  the  leaves  linear-oblong  or  oblanceolate.  Whitish  fertile 
flowers  on  underground  runners. — Dry  soil. 

4.  P.  paucifo'lia.  (Fiu.nged  P.)  Flowers  rose-purple,  very 
showy,  friiigetl,  only  IS  in  number.  Stems  1-4  inches  high, 
from  long  underground  runners,  wliich  also  bear  concealed 
fertile  (lowers.  Leaves  ovate,  crowded  at  the  top  of  the  stem.— 
Dry  woods. 

Order  XXXL     LEGUTtfTNO'S^.     (Pilsb  Family.) 

Herbs,  shrubs,  or  trees,  mostly  with  compound  alternate 
stipulate  leaves,  and  papilionaceous  corulliis.  (For  descrip- 
tion of  a  typical  flower  see  Part  L,  cap.  v.)  Stamens  usually 
10,  moiiadulphuus,  diadulpliuus,  ur  distinct.    Fruit  a  legume. 

Synopoln  of  ilic  nrnrrn. 

1.  I.npl'wn*.    T^aoet  palmatelif-eiimpoiind,  UajUU  7-9.      Flowers  In  tor 

iiiiiial  racoiiicit.    Slaiiifim  intniadntyhnui. 

2.  Trir4t'lluiu.    Leaves  of  3  luafletf.    Fiuwert  in  headt.    Stamens  diadcl. 

pbous. 

3.  IflcHlcn'go.    I.cav<M  pinnate,  of  3  leaflets.     Flowers  In  axillary  spiUes. 

Pixi  eurcfd  or  eitiUil.    RtaiiieiiH  (liiulclptious, 
t    mnll'o'lM*.    I/oavcs  plim.'Uo,  of  3  loaf1c:s  tha  ballou  toothed.     Klowrrs 

in  slotKlcr  axillary  racoiuus.     I'od  wriiikUd,  1-2  suudoit.    Staniunii  ilia- 

dolphous. 
R.  Rebln'In.     Trfet.    Loaros  o<ld-plnnato,  often  with  spine*  for  stipules, 

anil  thu  lealtots  with  sniall  stipulos.     Flowers  in  haii;.''lnK  axillary  rv 

cenies.     I'oil  niarKlnotI  on  one  0(J;;o.    Stanions  (lUdolphoiis. 

A.  AairnB'ntii*.  Leaves  otMplnnate,  leaflets  nuinerous.  FMowcm  In  (tens* 
axlllar>'  spike*.  Corolla  lonir  ami  narrow.  I'od  tiiTKJil.  on<  ur  bath  $u- 
t\ir*»  (see  I'art  I.,  section  laS)  projectin/f  inlu  fhf  etll,  (Aim  fariiaUy  or 
uhoUy  UiviiUHif  Uit  eaoUy.    StAinens  diadelphous. 
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7.  Desmo'dintn.  Leaves  pinnate,  of  3  leaflets.  Calyx  Mipped,  Flowers 
purple  or  purplish,  in  axillary  or  terminal  racemes.  Pod  flat,  the  lowei 
margin  deeply  lobed,  thus  tnaking  the  pod  jointed,  roughened  with 
hooked  hairs,  causing  the  pods  to  adhere  to  the  clothing,  &c.  Stamens 
diadelphous. 

s.  liC  <pe(lc'za.  Lefty«8  pinnate,  of  8  leaflets.  Calyx  6-eleft.  Pod  flat, 
oval  or  roundish,  occasionally  t-jointed,  but  only  1-seeded.  Flowers 
sometimes  polygamous.    Stamens  diadelphous. 

[)  Vicia.  Leaves  abruptly  pinnate,  the  leafstalk  prolonged  into  a  tendril. 
Flowers  axillary.  Style  filiform,  hairy  at  the  apex.  Pod  2-aeveral- 
seeded.    Stamens  diadelphous. 

10.  Einth'jru!*.  Leaves  as  in  Vicia.  iS'<^Ie/Ia(tt«A,  flattened  above, and  Aatry 
down  the  side  opposite  the  free  stamen.    Stamens  diadelphous. 

U.  A'plos.  A  twining  herb.  Leaves  pinnate,  of  6-7  leaflets.  Keel  of  the 
flower  slender  and  coiled  inward.  Flowers  in  dense  racemes.  Stamens 
diadelphous. 

12.  Ampliicai-poe'a.    A  low  and  Blender  ttoiner,  the  stem  clothed  with 

brownish  hairs.  Leaves  pinnate,  qf  S  leaflets.  Flowers  pol\gjinious 
those  of  the  upper  racemes  perfect,  those  near  the  base  fertile,  with  the. 
corolla  inconspicuous  or  none.    Stamens.diadelphous. 

13.  BapllH'ia.    Leaves  palmate,  of  3  leaflets.    Stamens  all  separate.    The 

keel-petaU  nearly  separate.    Racemes  terminating  the  bush^  branches. 

1.  liUPl'NUS.    Lupine. 

L.  peren'nis.  (Wild  Lupine.)  Stem  erect,  somewhat  hairy. 
Leaflets  7-9,  oblanceolate.  Calyx  deeply  2-lippeil.  I'oJs  liairy. 
— Saudy  soil. 

a.  TRIFO/IilUM.    Cloveii.     TRF.ron.. 

1.  T.  arvense.  (Rabbit-poot  ok  Sto.ve  Clover.)  Stem 
erect,  4-12  inches  high,  branching.  Heads  of  whitish  flowers 
oblong,  very  silky  and  soft.  Calyx-teeth  fiiuged  wilh  long  silky 
i>airs. — Dry  fields. 

2.  T.  pratense.  (Red  C.)  Stems  and  loaves  somewhat 
hairy,  the  latter  marked  with  a  pale  spot  ou.the  upper  side. 
Flowers  purplish,  in  dense  heads. — Pastures. 

3.  T.  repens.  (White  C.)  Smooth,  c;-oepiDg.  IIead»  of 
white  flowers  rather  loose. — Fields  every\\  liere. 

3.  MEDICA'GO.     MeI>ICK. 

1.  M.  lupuli'na.  (Black  Mkdick.j  Stem  procnmbent» 
downy.  Leaflets  obovate,  toothed  at  the  apex.  Flowers  yellow. 
Pods  kidney -shaped. — Waste  places. 
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2.  M.  sati'va  (Lttcerne)  has  purple  flowers  in  a  long  raceme, 
and  spirally-twisted  pods. — Cultivated  fields. 

4.  BlELlIiO'TUS.    Sweet  Clover. 

1.  M.  officinalis.  (Yellow  Melilot.)  Stem  erect,  2-4  feet 
high.  Leaflets  obovate-oblong.  Flowers  yellow.  Pod  droop- 
ing, 2-seeded. — Waste  places. 

2.  M.  alba  (White  M.)  is  much  like  No.  1,  but  has  white 
flowers. — Escaped  from  gardens. 

5.   ROBIN'IA.      LOCUST-TBEE. 

1.  B.  Pseudaca'cia.  (Common  Locust.)  Racema  slender, 
loose.     Flowers  white,  fragrant.     A  large  tree. 

2.  R,  visco'sa.  (Clammy  L.)  Racemes  crowded.  Flowers 
white  with  a  reddish  tinge.  Branchlels  and  lea/stalks  clammy. 
Smaller  than  No.  1. 

6.  ASTRACJ'AIiUS.     Milk-Vetch. 

1.  A.  Canadensis.  (Canadian  Milk-Vetch.)  Stem  erect, 
1-4  feet  high,  somewhat  pubescent.  Leaflets  10  or  more  pairs, 
with  an  odd  one  at  the  end.  Flowers  greenish  yellow,  very  nu- 
merous.— River-banks. 

2.  A.  Coop'eri  has  fewer  leaflets,  and  white  ^flowers  in  a  short 
spike. — Not  common. 

7.  DESMO'DIUM.     Tick-Trefoil. 

1.  D.  nudiflc'rum.  Stem  smooth.  4-8  inches  high.  leaves 
crowded  at  the  summit  of  sterile  stems.  Flowers  in  a  terminal 
raceme  or  panicle,  on  a  scape  which  rises  from  the  root.  Leaflets 
broa<Uy  ovate. 

2.  D.  acumina'tum.  Stem  pubescent.  Leaves  all  crowded 
at  the  summit  of  the  stem,  from  which  the  raceme  or  panicle 
arises.     Leaflet^  conspiouou»ly  pointed. — Rich  woods. 

8.  D.  CUSpida'tum.  Stems  tall,  erect,  very  smooth.  Leaf- 
lets ovatc-lanceohito,  taper-pointed,  very  large,  green  on  both 
■ides.     Flowers  and  bracts  large.     Po<l  4-0  jointed. — Thickets. 

4.  D.  panicula'tum.  Stem  slender,  nearly  smooth.  I^>aflets 
>blong-lancc<)lat<!,  tai)eriMg  to  a  blunt  point.  Flowers  nicdiiun- 
iized.  Pod  ,V5- jointed,  the  joints  triangular.  Racemes  pauicled. 
—Rich  woods. 
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5.  D  Canadense.  Stem  erect,  hairy,  tall,  furrowed.  Leaf- 
lets oblong-lanceolate,  with  many  slraightiah  veins.  Flowers 
large,  about  J  an  inch  long. — Dry  woods. 

8.  liESPEDE'ZA.     Bush-Cloveb. 

1.  L.  hirta.  Stem  erect,  wand-like,  tall,  pubescent.  Leaflets 
roundish  or  oval,  pubescent.  Spikes  dense,  on  peduncles  longer 
than  the  leaves.  Corolla  yellowish-white,  with  a  purple  spot  on 
the  standard. 

2.  L.  Capita'ta.  Peduncles  and  petioles  short.  Leaflets  vary- 
ing from  oblong  to  linear,  silky  underneath.  Flowers  in  dense 
heads  ;  corolla  as  in  No,  1.  Calyx  much  longer  than  the  pod. — 
Both  species  are  found  in  dry  soil. 

9.  VICIA.    Vetoh. 

1.  V.  sati'va.  (Common  Vetch  or  Tare.)  Stem  simple, 
somewhat  pubescent.  Leaflets  10-14,  varying  from  obovate- 
oblong  to  linear.  Flowers  purple,  large,  one  or  tvoo  together,  ses- 
sile in  the  axils,  or  nearly  to. — Cultivated  fields  and  waste 
grounds. 

2.  V.  Cracca.  (Tufted  V.)  Downy-pubescent.  Leaflets 
90-^4,  oblong  lanceolate,  strongly  mucronate.  Peduncles  long, 
hearing  a  dense  one-sided  raceme  of  blue  flowers,  bent  downward 
in  the  spike,  and  turning  purple  before  withering. — Borders  of 
thickets,  and  pastures.     Chiefly  eastward. 

3.  V.  Carolinia'na.  Smooth.  Leaflets  8-12,  oblong. 
Peduncles  bearing  a  rather  loose  raceme  of  whitish  flowers,  the 
keel  tipped  with  blue. — Low  grounds  and  river-banks. 

4.  V.  America'na.  Smooth.  Leaflets  IO-I4,  oval  or  ovate- 
oblong,  very  veiny.  Peduncles  4-S-flowered,  flower*  purple, — 
Moist  places. 

5.  V.  hirsu'ta.  Stem  weak.  Leaflets  12-16,  linear.  Pedun- 
cles 3-6-flowered.     Pods  hairy,  S-seeded. — Chiefly  eastward. 

10.  I.ATH/YRUS.    EvESLASTiNa  Pea. 
1.  L.  marit'imus.    (Beach  Pea.)    Stem  stout,  about  a  foot 
high.     Leaflets  &-16,  oval  or  obovate.     Stipules  broadly  halberd- 
shaped,  about  cu  large  as  tlie  leaflets.  Flowers  large,  purple.  — Sea- 
coast,  and  shores  of  the  Great  Lakes. 


34  COMMON  CANADIAN  WILD  PLANTS. 

2.  L.  veno'sus.  (Vetxy  E.)  Stem  2-3  feet  high.  Leaflets 
10-14.  Slipu/es  very  small,  slemhr,  half  arrow-shaped.  Flowers 
numerous, — Shady  banks,  chiefly  westward  and  southward. 

3.  L.  Ocliroleu'cus.  (Pale  E.)  Stem  slender.  Leaflets  6-8, 
smooth  and  glaucous.  Slipuies  half  hcurt-aJiaped,  large.  Corolla 
yellowLh-  white. 

4.  L.  palus'tris.  (Marsh  E.)  Stem  slender,  wing-margined. 
Leaflets  4-8,  lanceolate,  linear,  or  narrowly  oblong,  sharply  mu- 
cronate.  Stipules  small,  half  arrow-shaped.  Corolla  blue- 
purple. — Moist  places.  Var.  myrtifolius  has  oblong-lanceolate 
leaflets,  and  pale- purple  flowei-a.  Upper  stipules  much  largei 
tliau  the  lower  ones. 

11.  A'PIOS.    Grocxd-Ntjt.    Wild  Bean. 
A.  tubero'sa.     Flowers  brown -purple. — A  common  twining 
plant  in  low  grounds. 

la.  AMPHICARP.E'A.    Hoo  Pba-Nut. 

A.  monoi'ca.  Flowers  white  or  purplish. — Moist  thickets 
and  river-banks. 

13.  BAPTIS'IA.    False  Indmo. 

B.  tincto'ria.  (Wild  Lvuioo.)  Smooth  and  slender,  2-3  feet 
high,  branching.  Leaves  nearly  sessile.  Leaflets  wcdge-obovate, 
turning  black  on  drymg.  Flowers  yellow. — Dry  soil,  Lake  Erie 
coaat. 

Ordeb  XXXII.    ROSA'CE^.    (Rose  Family.) 

Ilerbs,  shrubs,  or  tn^sB,  with  alternate  stipulate  leaves, 
and  regular  flowers.  The  petals  (mostly  6)  and  stamens 
(mostly  more  than  10)  inserted  on  the  edge  of  a  disk  which 
lines  the  calyx-tubo.  (See  Part  I.,  sections  43  to  45,  foi 
typical  flowers.) 

Sjrnopala    or  the    Ornvra. 

StTBOKnEU    AMYQDALB.^. 
L.  PmnaBt    Catjrx  6-«loft,  froo  from  Uio  oMiry,  duclduous.    Fruit  a  dmpe. 

SUBOUDER    ROSACEJB. 

L  Hplne'M.    CarpoU  montly  6,  formiiiK  folUolM  in  fruit     Oaljrx  t-o\tti, 
■horlk    Patela  obovato,  ■iii)ll»r. 
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S.  Ull|e'nla.    Carpels  and  fruit  as  in  Spiraea.    Calyx  elongated,  5-tootbed. 

Petals  slender,  dissimilar. 
i.  Agrimo'nia.    Car])els  2,  forming  achenes  enclosed    in   the   hardened 

calyx-tube.    Calyx  armed  with  hooked  bristles.     Flowers  yellow,  in 

slender  spikes, 
i.  Gcum.    Carpels  numerous,  one-ovuled,  becoming  dry  achenes,  the  per- 
sistent styles  becoming  tails,  plumose  or  naked,  and  straight  or  Jointed, 

Calyx-lobes  with  5  alternating  bractlets. 
'J.  \Val(Istcl''nia.     Carpels  2-6,  forming  achenes.     Leaves  radical,  of  3 

wedge-form  leaflets.      Bractlets  of  the  calyx  minute  and  deciduous 

Flowers  yellow,  on  bracted  scapes. 
7.  Potentil'la.    Carpels  numerous,  forming  achenes  heaped  on  uUy  recep- 
tacle, the  styles  not  forming  tails.    Lobes  of  the  calyx  with  d  alternating 

bracts. 
-!.  Frn({a'rla.    Flower  as  in  Potentilla,  but  receptacle  becoming  fleshy  or 

pulpy  and  scarlet  in  fruit.    (See  Part  I,  section  151.)    Leaves  all  radical, 

of  3  leaflets.    Low  plants  producing  runners. 
.  E>nlibar'<la.    Carpels  6-10,  each  2-ovuled,  forming  nearly  dry  drupelets. 

Calyx  5-6-parted,  3  of  the  divisions  larger  than  the  others,  and  toothed. 

Calyx  without  bracts,  pei-sistent,  enclosing  the  fruit.    Leaves  radical, 

round  heart-shaped.    Flowers  white,  on  scapes. 
1)    ICubuM.    Carpels  numero. 8,  2-ovuled,  forming  drupelets  heaped  on  the 

rbceptacle.    (See  Part  L,  section  150.)    Fruit  edible.     Calyx  without 

bracts. 

11.  Koin.    Carpels  numerous,  1-ovuled,  forming  achenes  enclosed  in  the 

fleshy  calyx-tube.    (See  Part  I.,  section  44.) 

SUBORDEE     POME^. 

12.  Cratse'Kua.    Calyx-tube  urn-shaped,  becoming  thick  and  fleshy  in  fruit, 

enclosing  and  combined  with  the  2-5  carpels.  Fruit  a  pome,  but  drupe- 
like, containing  2-6  bony  nutlets.  Thorny  shrubt.  Flowers  generally 
white. 

13.  Pyriia.    Fruit  a  pome  or  berry-like,  the  2-5  carpels  or  cells  of  a  papery  or 

cartilaginous  texture  (see  Part  I.,  sections  45  and  148),  each  2-seeded. 
Shrubs  or  trees. 

14.  Aiiielan'clilcr.    Pome  berry-like,  10-celled,  i.e.,  with  twice  as  many 

cells  as  styles.  Petals  narrow.  Otherwise  as  in  Pyrus.  Shrubs  or  suiall 
trees,  not  thorny. 

1.  PRtlNUS.    Plum.    Cherrt. 

1.  P.  America'na.  (Wild  Plcm.)  A  thomy  tree  8-20  foct 
high,  with  orange  or  red  drupes  half  an  incli  or  more  in  diameter; 
and  ovate,  conspicuously  pointed,  strrate,  veiny  leaves.    Flowers 
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white,  appearing  befo .e  the  leaves,  in  nmbel-like  lateral  dnsters. 
— Woods  »ad  river- banks. 

2.  P.  pa'mila.  (Pvvarf  Cherry.)  A  small  trailing  shrub, 
6-18  inches  hig'j.  Leaves  obovate-lanceolate,  tapering  to  the 
base,  toothed  r.ear  *-he  apex,  pale  beneath.  Flowers  in  umbels 
of  2-4,  appe<iring  with  the  leaves.  Fruit  ovoid,  dark  red,  as 
large  as  a  good-sized  pea. — Sandy  or  gravelly  soil,  along  the 
Great  Lakes. 

3.  P.  Pennsylva'nica.  (Wild  Red  Cherry.)  A  tree  20- 
.SO  feet^igh,  or  shrubby.  Leaves  oblong-lanceolate,  sharply 
serrate,  green  both  sides.  Flowers  (appearing  with  the  leaves) 
in  large  clusters,  the  pedicels  elongated.  Fruit  globular,  as 
large  as  a  red  currant,  very  sour. — Rocky  thickets,  and  in  old 
windfallB. 

4.  P.  Virginia'na.  (Choke-Cherry.)  A  good-sized  shrub, 
3-10  feet  high.  Leaves  oval,  oblong,  or  obovate,  finely  and 
sharply  serrate,  abruptly  pointed.  Flowers  in  short  erect  ra- 
cemes, appearing  after  the  leaves.  Fruit  red,  becoming  darker, 
very  astringent. — Woods  and  thickets. 

6.  P.  sero'tina.  (Wild  Black  Cherry.)  A  large  tree,  with 
reddish  brown  branches.  Leaves  smooth,  varying  from  oval  to 
ovate-lanceolate,  taper-pointed,  serrate,  with  short  and  blunt 
incurved  teeth,  shining  above.  Flowers  in  long  racemes.  Fruit 
purplish-black,  edible. — Woods  and  thickets. 

«.  SPIR^'A.    Meadow-8wji«t. 

1.  8.  opulifo'lia.    (Nine-Bark.)    Shrub    3-7  feet  high,  the 
old  bark  separating  in   thin  layers.     Leaves   broadly  ovate  or 
cordate,   3-lobed,   doubly   cronate,  smooth.     Flowers   white,   in 
umbel-like  corymbs  terminating  the  branches.     Follicles  2-6,  in 
flated,  purplish.— River-banks. 

2.  8.  salicifolia.  (Common  Mbadow-Sweet. )  Shrub  2-8 
feet  high,  nearly  smooth.  Leaves  wedge-lanceolate,  doubly 
•errate.  Flowers  white  or  rose-coloured,  in  a  dense  terminal 
panicle. — Low  grounds  along  atreftms. 

3.  8.  tomento'sa  (Downy  M.)  with  deep  roBC-coloiirod  flow- 
ers, and  the  MtrinMimd  under  surface  of  the  leaves  densely  woolly, 
toonn  Mstward  towards  the  sM-ooast. 
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3.  GILLiE'IVIA.    Induk-Physic. 

0.  trifolia'ta.  (Bowman's  Root.)  Herb  with  3-foliolate 
leaves  ;  the  leaflets  ovate-oblong,  pointed,  rather  coarsely  ser- 
rate ;  stipules  small,  awl-shaped,  entiie.  Flowers  white  or  rose- 
coloured,  in  loose  few-flowered  corymbs. — Rich  woods,  chiefly 
southwestward. 

4.  AGRIMO'NIA.     Agbimony. 

A.  EupatO'ria.  (Common  Agrimony.)  Stem  herbaceous,, 
hairy,  2-3  feet  high.  Leaves  interruptedly-pinnate,  larger  leaflets 
5-7,  oblong-obovate,  coarsely  serrate.  Petals  yellow,  twice  as 
long  as  the  calyx. — Borders  of  woods. 

5.  GEVM.     AVENS. 

1.  Q.  album.  (White  Avens.)  Stem  2  feet  high,  branching, 
smioothish  or  downy.  Root-leaves  pinnate,  the  cauline  ones  3- 
divided,  lobed,  or  only  toothed.  Petals  white,  as  long  as  the 
calyx.  Achenes  bristly,  tipped  with  the  hooked  lower  joint  of 
the  style,  the  upper  joint  falling  away. — Low  rich  woods  and 
thickets. 

2.  G.  macrophyllum.  Stem  bristly-hairy.  Root-leaves  in- 
terruptedly pinnate,  the  terminal  leaflet  very  large  and  round- 
heart-shaped  ;  cauline  leaves  with  small  lateral  leaflets  and  a 
large  roundish  terminal  one,  all  unequally  toothed.  Flowers 
large  ;  petals  golden-yellow.  Receptacle  of  the  fruit  nearly 
naked.  Achenes  tipped  as  in  No.  1. — Cold  rocky  woods  and  low 
meadows. 

3.  G.  Strictum.  (Yellow  A.)  Stem  2-3  feet  high,  rather 
hairy.  Root-leaves  interruptedly  pinnate  ;  stem-leaves  3-5  folio- 
late,  leaflets  obovate  or  ovate.  Petals  yellow,  longer  than  the 
calyx.  Receptacle  of  the  fruit  downy.  Achenes  tipped  with  the 
hooked  style. — Dry  thickets. 

4.  G.  riva'le.  (Water  or  Purple  Avens.)  Petals  purplish' 
yellow;  calyx  brown -purple.  Flowers  nodding,  but  the  fruiting 
heads  upright.  The  upper  joint  of  the  style  feathery,  persistent. 
Stem  simple,  2  feet  high.  Root-leaves  lyiate  ;  stem-leaves  few, 
3-foliolate,  lobed. — Bogs  and  wet  places. 

5.  G.  triflo'nim.  Stem  about  a  foot  high,  soft-hairy.  Flowers 
3  UP  more  on  long  peduncles,  purple.    Styles  not  jointed,  feathery, 
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lit  least  t  inches  long  in  the  fruit. — Dry  hills  and  thickets,  not 
common. 

6.  IVALiDSTEI'NIA.    Bakhen  Stuawbbubt. 

W.  fragarioi'des.  A  low  plant,  4-6  inches  high.  Leaflets  3, 
broadly  wedge-form,  crenately  toothed.  Scapes  several-flowered. 
Petals  yellow,  longer  than  the  calyx.  — Dry  woods  and  hill-sides. 

7.  POTBNTlI/IiA.    CiNQUB-FoiL. 

1.  P.  Norve'gica.  (Norway  Cinquk-Foil.)  Stem  erect, 
ha'trij,  biiincliiiii;  above.  Leaves  palmate,  of  S  leaflets;  leaflets 
obovate-oblong,  coarsely  serrate.  Flowers  in  cymose  clusters. 
Petals  pale  yellow,  small,  not  longer  than  the  sepals. — Fields  and 
low  grounds. 

2.  P.  paradoz'a,  a  plant  of  spreading  or  decumbent  habit, 
with  ]>iniiate  leaves  of  5-9  leaflets,  solitary  flowers,  small  petals, 
and  achciies  with  an  appendage  at  the  base,  occurs  along  the 
south-western  shore  of  Lake  Ontario. 

3.  P.  Canadensis.  (Cakada  C.)  Stem  prostrate  or  ascend- 
ing, silky-liairy.  Leaves  palmate,  of  5  leaflets,  the  latter  serrate 
towards  the  apex.  Flowers  solitary.  Petals  yellow,  longer  than 
the  sepals. — Dry  soil. 

4.  P,  argen'tea.  (Silvery  C.)  Stem  ascending,  branched  at 
the  summit,  white-woollij.  Leaves  palmate,  of  6  leaflets,  the  lat- 
ter deeply  serrate  towards  the  apex,  xoitlt,  revolute  margins,  and 
woolly  beneath.  Petals  yellow,  longer  than  the  sepals. — Dry 
fields  and  loadsidcs. 

fi.  P.  argu'ta.  Stem  stout,  1-2  feet  high,  brownish-hairy. 
Leaves  pinnate,  of  3-9  oval  serrate  leaflets,  downy  underneath. 
Flowers  in  dense  cymose  clusters.  Petals  yellowish  or  cream- 
coloured,  deciduous.     Plant  clanmiy  above. — Dry  thickets. 

6.  P.  anseri'na.  (Silveu-Weed.)  A  low  plant,  crec;>tnj7  wi^ 
Blender  runners.  I^caves  all  radical,  interruptedly  pinnate  ;  loaf, 
lets  0-19,  serrate,  green  »bo\c,  nilvery-xilh/  beneath.  Flowers  soli- 
lary,  on  tonj  scope-like  ptduncles,  bright  yellow. — River  and  lake 
Qiargius.  ^ 

7.  P.  fnitico'sa.  (SnutJBBY  C.)  Stem  erect,  shrubby,  1-3 
feet  high,   much  branched.     Leaves   pinnate,   of    6-7   lealluts, 
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closely  crowded,    entire,    silky,    especially    beneath.      Flowers 
uumerous,  large,   yellow,  terminating  the  branches. — Bogs. 

8.  P.  tridenta'ta  (Thrkk-toothkd  C.)  is  common  eastward 
towards  the  sea-coast.  Stem  4-6  inches  high.  Leaves  rigid, 
palmate,  of  3  wedge-shaped  leaflets,  S-toothed  at  tlie  apex.  Petals 
white. 

9.  P.  palustris.  (Marsh  Pive-Fingeb.  )  Stem  ascending. 
Leaves  pinnate,  of  5-7  lanceolate,  crowded,  deeply  serrate  leaf- 
lets, whitish  beneath.  Calyx  an  inch  broad,  dark  purple  inside. 
Petals  purple. — Bogs. 

8.  FRAGA'RIA.     Stbawberbt. 

1.  F.  Virginia'na.  Achenes  deeply  imbedded  in  pits  on  the 
surface  of  the  fleshy  receptacle ;  calyx  erect  after  flowering. 
Leaflets  firm. 

2.  F.  ves'ca,  Achenes  not  sunk  in  pits,  but  merely  on  the  sur- 
face of  the  receptacle  ;  calyx  spreading.     Leaflets  thin. 

9.  DAI-IBAR'DA.     Dalibarda. 

D.  repens.  Stems  tufted,  downy.  Whole  plant  with  some- 
thing of  the  aspect  of  a  violet. — Low  woods. 

10.  RUBUS.    Bramble. 

1.  R.  odora'tus.  (Pprple-Flowerino  Raspberry.)  Shrub- 
by, 3-5  feet  high.  Branches,  peduncles,  and  calyx  clammy  with 
glandular  hairn.  Flowers  large  and  handsome,  roxe-purple. 
Leaves  lai-ge,  hroadly  ovate,  3-5  lobed,  the  lobes  acute,  minutely 
toothed.     Fruit  flat. 

2.  R.  triflo'rus.  (Dwarf  Raspberry.)  Stems  ascending  or 
trailing,  a  foot  high,  not  prickly.  Leaflets  3-5,  nearly  smooth, 
rhombic-ovate,  acute  at  both  ends,  doubly  serrate.  Peduncle 
isually  3- flowered.  Petals  white ;  sepals  reflcxcd.  Fruit  red. — 
Cedar  swamps. 

3.  R.  strigo'sus.  (Wito  Red  Raspberry.)  Stems  upright, 
beset  with  stiff  struiijlit  briMle.s.  Leaflets  .3-5,  oblong-ovate, 
pointed,  cut-serrate,  whitish  beneath.  Fruit  lijhl  red. — liill-sides 
and  thickets. 

4.  R.  occidenta'lis.  (Black  Raspberry.)  St^m  glaucous, 
recurved,  armed  wiUi  hooked  prickles.     Leaflets  3,  o«-(i/.e,  poiiited, 
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coarsely  serrate,  white-downy  beneath.  Fruit  purplish-black.  ~ 
Borders  of  fields,  especially _  where  the  ground  has  been  burned 
over. 

5.  R.  villo'sus.  (High  Blackberry.)  Stem  shrubby,  fur. 
rowed,  erect  or  reclining,  armed  with  hooked  prickles.  Leaflets 
3-5,  unequally  serrate,  the  terminal  one  conspicuously  stalked. 
Flowers  racemed,  numerous,  large  and  white.  Fruit  oblong,  black. 
— Borders  of  thickets. 

6.  R.  his'pidus  (Running  Swamp.  Blackberry)  occurs  oc- 
casionally in  low  meadows.  Stem  prostrate,  with  small  reflexed 
prickles,  sending  up  at  intervals  the  short  flowering  shoots. 
Leaflets  mostly  3,  smooth  and  shining.  Fruit  of  few  grains,  red 
or  purple. 

11.  ROSA.    Rose. 

1.  R.  Caroli'na.  (Swamp  Rose.)  Stem  4-8  feet  high,  erect, 
armed  with  stout  hooked  prickle&,  !)ut  no  bristles.  Leaflets  5-9, 
finely  serrate.  Flowers  in  corymbs,  numerous.  Calyx  and  globulai 
calyx-tuhe  beset  loUh  glandular  bristles. — Wet  places. 

2.  R.  lu'cida.  (Dwarf  Wild  Rose.)  Stem  1-2  feet  high, 
armed  with  slender  almost  straight  prickles,  and  bristles,  Le^if- 
lets  5-9,  finely  serrate.  Peduncles  1-S-flowered.  Calyx-teeth 
bristly,  but  the  tube  in  fruit  nearly  smooth. — Dry  soil,  or  borders 
of  swamps. 

3.  R.  blanda.  (Early  Wild  Rose.)  Stem  1-3  feet  high 
Pricklejt  few  and  scattered,  straight.  Leaflets  5-7.  Peduncles  1~S- 
floivered.  Cah/x  and  fruit  smooth,  the  lobes  of  the  calyx  eroit 
and  connivont  in  fruit. — Dry  woods  and  fields. 

4.  R.  nibigino'sa.  (Sweet-Hbier.)  Stem  tall.  Prickles 
numerous,  the  larger  hooked,  the  smaller  awl-shaped.  Leaflets 
5-7,  doubly  serrate,  glandular  beneath.  Flowers  mostly  solitary. 
Fruit  pear-shaped  or  obovate. — Roadsides  and  fields. 

M.  OliAT.«:'OVS.    Hawthobn. 

1.  0.  coccin'ea.  (Scarlet-Fruitbd  Thorn.)  A  low  tree. 
glabrous.  Leaves  rather  Uiin,  roiuidiah-ovate,  serrate,  on  slender 
prtiolfjt.     Fruit  l)right  red,  ovoid,  hardly  edible. — Thickets. 

2.  0.  tomonto'sa.  (Black  or  I'kah  Tuohn.)  A  tall  shrub 
or  low  tree,  downy,  at  least  when  young.     Leave*  thkkith,  oval 
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or  broadly  ovate,  finely  serrate,  on  margined  petioles,  furrowed 
along  the  veins.  Fruit  globular  or  pear-shaped,  larger  than  in 
No.  J,  edible.— Thickets. 

3.  C.  Crus-galli.  (Cockspub  Thorn.)  A  shrub  or  low  ti-ee, 
f/hhroiis.  Leaves  thick,  shining  above,  wedge-obovale,  finely  ser- 
iate. Petioles  very  short.  Fruit  globular,  bright  red.  Thorns 
very  long. — Thickets. 

13.  PYRUS.    Peab.    Apple. 

1.  P.  corona'ria.  (American  Crab- Apple.)  A  small  tree, 
with  ovate  serrate  simple  leaves.  Flowers  in  umbel-like  cymes. 
Styles  woolly  and  cohering  at  the  base.  FruU  a  greenish  apple. 
—Chiefly  west  of  Toronto. 

2.  P.  arbutifolia.  (Choke-Beery.  )  A  shrub,  with  obovate 
finely  serrate  simple  leaves.  Flowers  in  compount.  cj'mes.  Fruit 
berry-like,  nearly  globular,  dark-red  or  black. — Swamps. 

3.  P.  America'na.  (American  Mountain  Ash.)  A  small 
tree,  with  odd-pinnate  leaves  of  lS-16  leaflets,  the  latter  lanceo- 
late, taper-pointed,  sharply  serrate,  bright  green.  Fruit  scarlet, 
berry-like.  Flowers  in  flat  cymes. — Swamps  and  cool  woods, 
northward. 

14.  AMBIiAN  CHIKR.     June-BeBRY. 

A.  Canadensis.  (Shadbush.)  A  shrub  or  small  tree,  with 
a  purplish,  berry-like,  edible  fruit.  The  variety  Botryapium 
lias  ovate-oblong  leaves,  very  sharply  serrate,  and  white  flowers 
in  long  drooping  racemes,  the  petals  4  times  as  long  as  the  calyx. 
The  variety  rotundifolia  has  broader  leaves  and  shorter  petals, 
and  6-10-flowered  racemes. 

Order  XXXin.     SAXIPRAGA'CEuE.     (Saxifraoe  F.) 

Herbs  or  shrubs,  distinguished  from  Rosacepe  chiefly  in 
having  opposite  as  well  as  alternate  leaves,  and  usually  no 
stiijules ;  stamens  only  as  many  or  twice  as  many  as  the 
(usually  5)  petals  ;  and  the  carpels  fewer  than  the  petals 
(mostly  2),  and  usually  more  or  less  united  with  each  other. 
Stamens  and  petals  generally  inserted  on  the, calyx. 
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8Tnop«i«  of  the  Oenera. 

1.  Ri'bea.    Shrubs,  sometiinea  prickly,  with  alternate  and  palmately-TeliiMl 

and  lobed  leaves,  which  are  plaited  in  the  bud.  Calyx  6-lobed,  the  tube 
adherent  to  the  ovary  (superior).  Petals  5,  small,  inserted  on  the  oaijx 
Stamens  5.    Styles  2.    Fruit  a  many-seeded  berry. 

2.  Parnas'sia.    Smooth  herbs,  with  entire  and  chiefly  radical  leaves,  and 

solitary  flowers  terminating  the  long  scapes.     Petals  6,  large,  veiny,  each 

teith  a  clxister  of  sterile  Jilamentt  at  the  base.    Proper  stamens  5.    Stig- 
mas 4.    Pod  4-ralved.    Calyx  free  from  the  ovary. 
8.  Saxit  'raga.    Herbs  with  cluttered  root-leaves.     Flowers  in  close  cymei 

Calyx-lobes    hardly    adherent    to   the  ovary.    Petals  6.    Stamens  10. 

Fruit  a  pair  of  follicles,  slightly  united  at  the  base. 
4.  niitel'la.    Low  and  slender  herbs,  with  round-heart-shaped  radical  leaves, 

those  on  the  scape  (if  any)  opposite.    Flowers  in  terminal  racemes. 

Calyx  5-lobed,  adherent  to  the  base  of  the  ovary.     Petals  5,   slender, 

pinnatijld.    Stamens  10,  short.    Styles  2.     Pod  2-beaked,  but  1-celled. 
6.  Tiarel'la.    Slender  herbs,  with  radical  heart-shaped  leaves,  and  leaflets 

■capes,  bearing  a  simple  raceme  of  flowers.    Calyx  bell-shaped,  6-parted. 

Petals  5,  entire.     Stamens  10,  long  and  ileiuier.      Pod  2-valved,  the 

valves  unequal. 
6.    Chrynoplenium.      Small    and    smooth  herbs,   with  mostly  opposite 

roundish  leaves.    Calyx-tube  adherent   to   the   ovary.    Petals   none. 

Stamens  twice  as  many  as  the  calyx-lobes  (&-10),  inserted  on  a  oonspio- 

nous  disk.    Pod  2-lobed. 

1.  RI'BES.     Odrrakt.     G00fl»BlBBT. 

1.  R.  Oynos'bati,  (Wild  Gooseberry.)  Stem  wi'h  small 
thorns  at  the  bases  of  the  leaves,  the  latter  downy,  on  slender 
petioles,  roundish  heart-shaped,  .V5  lobed.  Peduncles  alnder, 
2-3-flowered.  Berry  covered  with  long  prickUa. — Open  woods  and 
clearings. 

2.  R.  hirtenum.  (Smau.  Wii.dOooskbkrry.)  Stems  with 
rcry  short  thorns  or  none.  Prdnnclt-a  very  short,  1-2-flowered. 
Berry  itmall,  tmooth. — Low  grounds. 

3.  R.  lacus'tre.  (Swamp  Gooskiiktirt.)  Shrubby.  Young 
■tenia  priikly,  atid  tliorny  at  the  bases  of  the  leaves.  Leaves 
cordate,  tlrephj  S-'H-lohed,  the  lobes  ilrf]>/y  cut.  Racemes  ^9-Jloto- 
eretl,  Hleinlfr,  notldimj.     Fruit  bristly.— Swamps  and  wet  woods. 

4.  R.  flor'ldum.  (Wild  Bi^ck  Cprrant.)  Stems  and  fruit 
iril/iout  prickles  or  thorns.  I.enres  reMtnous-tluftetl,  sharply  3-6- 
tobe<l.  <loubly  serrate.  Knccmes  many-HoMorcd,  drooping 
Calyx  beU-sh^i'td.     Fruit  black,  smooth.— V>'oods. 
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6.  R.  rnbmin.  (Wild  Red  Cukrant.)  A  low  shrub  with 
straggling  stems.  Leaves  obtusely  3-6-lobed.  Racemes  from 
lateral  buds  separate  from  the  leaf-btids,  drooping.  Calyx  flat. 
Fruit  red,  smooth. — Bogs  and  wet  woods. 

a.  PARNAS'SIA.    GiEASs  OF  Parnassus. 
P.   Carolinia'na.     Petals   sessile,    very   veiny.     Sterile    fila- 
ments 3  in  each  set.     Leaves  ovate  or  rounded,  usually  only  one 
low  doum  on  the  stalk.     Flower  an  inch  across. — Beaver  mead  owe 
and  wet  banks. 

3.  SAXIF'RAOA.     SaxXFRAM. 

S.  Virginiensis.  (Early  Saxifeagb.)  Stem  4-9  inches 
high.  Scape  clammy.  Leaves  obovate,  crenately  toothed. 
Petals  white,  oblong,  twice  as  long  as  the  sepals. — Damp  rocke 
along  streams. 

4.  MITKIi'IiA.    MrrBB-WoBT.    Bishop's  Cap. 

1.  M.  diphyl'la.  (Two-leaved  Mitre- Wort.)  Stem  hairy. 
Leaves  cordate,  3-5-lobed,  those  on  the  scape  S,  opposite,  nearly 
sessile.     Flowers  white. — Rich  woods. 

2.  M.  nuda.  (Naked-Stalked  M.)  Stem  small  and 
delicate.  Leaves  kidney-shaped,  doubly  crenate.  Scape  leafless, 
few-flowered.  Flowers  greenish, — Deep  woods,  on  moss-covered 
logs,  &o. 

6.  TIAREIi'IiA.    Falsb  Mitre-Wobt. 

T.  COrdifolia.  Scape  leafless,  5-12  inches  high.  Leaves 
heart-shaped,  sharply-toothed,  sparsely  hairy  above,  downy  be- 
neath.    Petals  white,  oblong. — Rich  woods. 

6.  CHRYSOPIiE'NIXJM.    Golden  Saxifra«. 

C.  America'num.  A  low  and  delicate  smooth  herb,  with 
spreading  and  forking  stems.  Flowers  greenish -yellow,  incon- 
spicuous, nearly  sessile  in  the  forks. — Shady  wet  places. 

Obdeb  XXXIV.     CRASSULA'CKffil.    (Orpikb  Familt.) 

Succulent  herbs  (except  in  our  genus),  chiefly  differing 
from  Saxifragacese  in  having  symmetrical  flowers,  the  sepals, 
petals,  and   carpels  being  the  same   in   number,   and  the 
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stamens  either  as  many  or  twice  as  many.     The  only  genus 
represented  among  our  common  wild  plants  is 

PEN'THORUM.     DiTCH  Stone-Cbop. 

P.  sedoi'des.  Not  succulent.  Sepals  5.  Petals  5,  if  any  ; 
sometimes  wanting.  Stamens  10.  Pod  5-angltd,  5-homed,  and 
5-celled.  Leaves  scattered,  lanceolate,  acute  at  both  ends.  A 
homely  weed,  with  greenish-yellow  flowers  in  a  loose  cyme. — 
Wet  places.  (Pai-ts  of  the  flowers  occasionally  in  sixes  or 
sevens. ) 

OkdekXXXV.  HAMAMELA'CEJB.  (Witch-Hazel  F.) 

Tall  shrubs,  with  alternate  simple  leaves,  and  deciduous 
stipules.  Flowers  in  clusters  or  heads,  often  monoecious. 
Calyx  4-parted,  adherent  to  the  base  of  the  ovary,  the  latter 
of  2  united  carpels.  Fruit  a  2-beaked,  2-celled  woody  pod. 
opening  at  the  top.  Petals  4,  strap-shaped,  inserted  on  the 
calyx.  Stamens  8,  4  of  them  anther-bearing,  the  remainder 
reduced  to  scales.     The  only  genus  with  us  is 

HAMAME'LIS.     WrrCH-HAZHL. 

H.  Virgin'ica.  Leaves  obovate  or  oval,  crenate  or  wavy- 
toothed,  pubescent.  Flowers  yellow,  appearing  late  in  autumn. 
— Damp  woods,  chiefly  west  of  Toronto. 

Oedbk  XXXVI.     HAIiORA'GEiE.    (Watbr-Milfoil  F. 

Aquatic  or  marsh  plants,  with  small  inconspicuous  flowers, 
sessile  in  the  axils  of  the  leaves  or  bracts.  Calyx-tube  ad 
Iwsrent  to  the  ovary,  the  latter  (in  our  genus)  4-lobed,  4 
colled.  Limb  of  the  calyx  minute  or  none.  Petals  4,  if  any. 
Stamens  4  or  8.  Immersed  Iciives  pinnatoly  dissected  into 
capillary  divisions.  Plants  mostly  under  water,  except  the 
flowen.     The  onLy  common  genus  here  is 

MVRIOPIIYI/I.UM.     Wamb-Milfou.. 

1.  BL  Bpica'tum.  Stamens  8.  Braota  ovate,  entire,  thorter 
than  tKeftotoerB.  Leaves  in  whorls  of  3  or  4.  Flowers  grooniah, 
in  t«nniual  spikes.     Stem  very  long.-  Deep  water. 
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2.  M.  verticilla'tum.  Stamens  8.  Leaves  finely  dissected 
and  whorled  as  in  No.  1.  Bracts  pectinate-pinnatifid,  much 
longer  than  the  flowers,  and  the  spike  therefore  leafy.  Stem  2-4 
feet  long. — Stagnant  water. 

3.  M.  heterophyriuin.  Stamens  4.  Lower  leaves  dissected, 
in  whorls  of  4  or  5.  Bracts  ovate  or  lanceolate,  finely  serrate, 
crowded,  the  lower  ones  piunatifid.  Stem  stout. — Stagnant  or 
slow  water. 

Order XXXVn.  OWAGRA'CEiE.  (Evenino-Primrosb  P.) 

Herbs  with  perfect  and  symmetrical  flowers,  the  parts  of 

the  latter  in  twos  or  fours.     Calyx-tabe  adherent  to  the 

ovary  and  usually  prolonged  above  it.     Petals  and  stamens 

inserted  on  the  calyx.     Style  1.     Stigmas  2  or  4  or  capitate. 

(See  Part  I,  sections  39-42,   for   description  of   a  typical 

plant.) 

Synop^la  of  the  Oenera. 

1.  Clrcse'a.    Petals  S,  obcordate.    Stamens  $.    Stigfma  capitate.    Fruit  bur- 

like, l-2-8eeded,  beset  with  hooked  bristles.    Delicate  low  plants  with 
opposite  leaves  and  very  small  white  flowers  in  racemes. 

2.  Epilo'bium.    Petals  U.    Stamens  8.    Calyx  tube  hardly  prolonged  be 

yond  the  ovary.    Fruit  a  linear  pod,  many-seeded,  the  seeds  provided 

with  tvfts  of  dovmy  hair. 
B.  <Enothe'rR.    Petals  U.    Stamens  8.    Stigma  4-Iobed.    Floviers  yeUow. 

Calyx-tube  much  prolonged.    Pods  cylindrical  or  olub-shaped.    Seed* 

without  tufts. 
4.  Liudwl){'la.    Petals  U  or  none.    Stamens  L    Calyx-tube  not  prolonged, 

Stigma  capitate. 

1.  CIRC^'A.    Bnchantbb's  Nightshadb. 

1.  C.  Lutetia'na.  Stem  1-2  feet  high.  Leaves  oppositOj 
ovate,  slightly  toothed.  No  bracts  under  the  pedicels.  Fruit 
roundish,  bristly -hairy,  S-celled. — Rich  woods. 

2.  C.  Alpi'na.  Stem  low  and  delicate  (3-8  inches).  Leaves 
cordate,  coarsely  toothed.  Minute  bracts  under  the  pedicels. 
Fruit  club-shaped,  soft-hairy,  1-celled. — Deep  low  woods. 

a.   EPIL-CBITM.      WiLLOW-HEBB. 

1.  E.  angustifolium.  (Great  Willow-hebb.)  Stem  3-6 
feet  high,  simple.  Leaves  lanceolate.  Flowers  purple,  very 
ihowy,  in  a  terminal  raceme  or  spike.  Stigma  of  4  long  lob«s. — 
^^ewly-cleared  land. 
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2.  E.  palustre.  Stem  1-2  feet  high,  erect,  slender,  branching 
above,  hoary -pubescent.  Leaves  linear,  nearly  entire.  Flowers 
vnnaUf  corymbed  at  the  ends  of  the  branches,  purplish  or  white. 
Petals  erect.     Stigma  club-shaped. — Bogs. 

3.  E.  molle  is  occasionally  met  with.  It  differs  from  No.  2 
:!hiefly  in  having  the  leaves  crowded  and  their  points  more 
obtuse.     The  petals  are  rose-coloured. — Bogs. 

4.  E.  colora'tum.  Stem  1-2  feet  high,  nearly  smooth. 
Leaves  lanceolate  or  ovate'lanceokUe.  Flowers  small,  corymbed. 
Petals  purplish,  deeply  notched. — Extremely  common  in  wet 
places. 

8.  flEKOTHB'RA.    EvEKiNO  Pbimbom. 

1.  (E.  bien'nis.  (Commok  Evening  Primrosk.)  Stem  S-4 
feet  high,  hairy.  Leaves  t)vate-lanceolate.  Flowers  yellow, 
odorous,  in  a  leafy  spike,  opening  in  the  evening  or  in  cloudy 
weather.      Pods  oblong,   narrowing  towards   the  top. — ^Waste 


2.  (E.  Pu'mila.  (Small  E.)  Stem  low,  5-lS  inches  high, 
smooth  or  nearly  so.  Leaves  lanceolate  or  oblanceolate.  Pods 
nearly  sessile,  club-shaped,  4-O'ngled. — River  and  lake  margins. 

4.  LUDWICIA.    False  Loosestbipb. 
L.  palnstris.     (Water  Purslane.)    Stems  creeping  in  the 
mud  of    ditches   or  river  margins,   smooth.     Leaves  opposite, 
tapering  into  a  slender  petiole.     Flowets  sessile,  solitary,  usually 
without  petals.     Pod  4-sided. 

Oedkr  XXXVHL     LYTHRA'CE^.    (Loosbstripb  F.) 

Herbs,  or  slightly  woody  plants,  with  opposite  or  whorlod 
entire  leaves,  without  stipules.  Calyx  enchasing,  but  free  from, 
the  ovary.  Petals  (mostly  6)  and  stamens  (mostly  10)  in- 
serted on  the  calyx.  Flowers  axillary  or  whorlod.  Style  1. 
Stigma  capitate.  The  only  common  represoutativu  geuus 
with  us  is 

fnMJK'\.     RWAWT  LoORBSTRirS. 
N.  yerticilla'ta.     Stems   curving,  2-6  feet    long,  4-6-8ided. 
Lr\VM  lanoeolatt),  mostly  whorlwd.     Flowers  purple,  in  tho  axils 
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of  the  npper  leaves.  Calyx  bell-shaped,  with  5-7  erect  teeth, 
with  supplementary  projections  between  them.  Stamtais  10, 
exserted,  5  longer  than  the  rest. — Swamps. 

Order  XXXIX.   TJMBELLrP'ER^.  (Parsley  Familt.) 

Herbs  with  small  flowers  mostly  in  compound  umbels. 
Calyx-tube  grown  fast  to  the  surface  of  the  ovary  ;  calyx- 
teeth  minute  or  none.  The  5  petals  and  5  stamens  inserted 
on  a  disk  which  crowns  the  ovary.  Styles  2.  Fruit  dry, 
2-8eeded.  Stems  hollow.  Leaves  usually  much  cut.  (See 
Part  I,  Chapter  VI,  for  description  of  a  typical  flower.) 

Synopsis  of  the  Genera. 

1 1.  Seeds  flat  (not  hollowed)  on  the  inner  face. 

1.  Hydroco'tyle.     Umhels  simple,  or  one  sirrinriinrj  from  the  gummit  of 

aniither,  axillary.    Flowers  white.    Stem  slender  and  creeping.    Leai  es 
round-kidney-shaped. 

2.  ^anlc'nln.     Umhels  irreg^ilar  (or  componnd),  the  ffreenigh  flatter »  capit- 

ate in  the  umbellets.    Leaves  palmately  lobed  or  parted.    Fruit  {flobular, 
covered  with  hooked  prickles. 

(In  the  Genera  which  follow,  the  umbelt  are  rerndarly  compound.) 

3.  Dnii'cii*.    Stem  bristly.    Leaves  twice-  or  thrice-pinnate,  or  pinnatifid. 

Bracts  o(  the  involucre  pinnatifid,  very  long.    Fruit  ribbed,  the  ribe 
bristly. 

4.  Hernclc'iini.    Stem  S-h  feet  Mfth,  woolly  t^nA  tm>o\(A.    Leaves  1-2-tem- 

Btely  compound.    Flowers  white,  the  outer  corollas  lari^'er  than  the 
others.    Fruit  wing-margined  at  the  junction  of  the  carpels,  very  flat. 

5.  Pawlinn'cB.    Stem  smooth,  grooved.    Leaves  pinnate.    Flowers  yellow, 

all  alike.    Fruit  as  in  No.  i. 

6.  Arclianscl'lca.    Stem    smooth,    stout,    purple.     Leaves  2-3-temateIy 

compound.    Flowers  greenish-white.    Fruit  smooth,  flattish  on  the  back, 
douhle-wing-margined,  each  carpel  with  3  ribs  on  the  back. 

7.  CoiiIoneU'niini.    Stem  smooth.    Leaves  finely  2-3-pinnately  compound, 

the  petioles  inflated.    Floicers  xchite.    Fruit  doubly  teing-margined,  and 
with  5  narrow  wings  on  the  back  of  each  carpel. 

8.  Thnuplnm.    Stem  smooth.    Leaves  1-2-temately  divided,    FUneeri  deep 

yellow.    Fruit  not  flattened,  10-winged  or  ribbed. 

9.  Zlzia.    Stem  slender,  smooth  and  plaucoiis.    Leaves  2-8-temately  com- 

pound.    Flowers  yellow.    Rays  of  the  umbel  long  and  slender.    Frui. 
eoniraettd  at  tkejuixtUim  qf  tkt  cartel*,  the  earpeli  narrowly  6-ribbed 
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10.  Cicn'la.    Stem  streaked  with  purple,  stout.    Leaves  thrice  compound. 

Flowers  white.    Fruit  a  little  contracted  at  the  sides,  the  carpels  strongly 
S-ribbed. 

11.  Slum.    Stem  g^rooved.    Leaves  simply  pinnate.    Flowers  white.    Fruit 

as  in  No.  10. 

12.  t/'ryptotae'nia.    Stem  smooth.     Leaves  S-foKolate.     The  umbels  with 

very  unequal  rays.     Flowers  white.     Fruit  nearly  m  in  Nos.  10  and  11. 
§  2.  Inner  face  of  each  seed  hollowed  lengthwise. 
IS.  Osmorrhi'za.    Leaves  large,  2-3-ternately  compound.    Flowers  white. 
Fruit  linear-oblong,  angled,  tapering  downwards  into  a  stalk-like  base. 
Ribs  of  the  carpels  bristly  upwards. 

(  3.  Inner  face  of  each  seed  curved  inwards  at  top  and  bottonu 
U.  £rlse'nla.    Stem  low  and  smooth.    Leaves  2-3-ternately  divided.    Fruit 
twin.    Carpels  nearly  kidney-form.    Umbels  S-rayed,  smalL    Flowers 
white. 

1.  HYDROCOT'YLE.     Wateb  Penntwort. 
H.  America'na.     Stem  spreading  and  creeping,  very  slender. 
Leaves   kidney-shaped,    crenate,   slightly  lobed.     Umbels  3-5- 
flowered,  inconspicuous,  in  the  axils  of  the  leaves. — Shady  wet 
places. 

S.  SANIC'triiA.    Saniclb.    Black  Snakeroot. 

1.  S.  Canadensis.  Leaves  SS-parted.  A  few  staminate 
flowers  among  the  perfect  ones,  and  on  very  short  pedicels.  Styles 
shorter  than  the  prickles  of  the  fruit. — Low  rich  woods,  not  so 
common  as  the  next. 

2.  S.  marilan'dica.  Leaves  B-7-parted.  Staminate  flowers 
numerous,  and  on  slender  pedicels.  Styles  long,  recurved. — Rich 
woods. 

8.  DArcrS.    Carrot. 

D.  Caro'ta.  (Common  Carrot.)  Found  wild  occasionally  in 
old  fields,     hx  fruit  the  umbel  becomes  hollow  like  u  bird's  nest. 

4.  IIEIIACLE'VM.     Cow  Parsnip. 

H.  lana'tnm.  Umbels  large  and  flat.  Petioles  of  the  loaves 
■prcading  and  sheathing.  Leaves  very  largo  ;  leaflets  broadly 
heart-shaped,  deeply  lobed.— Low  wet  meadows. 

5.  PASTIWA'CA.    Parsnip. 
P.  sati'va.     (Common  Par.sntp.)     Found  wild   in   old   (iel.l 
and  along  ruaUsidus.     Leaflets  shiuing  above. 
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6.  ARCHAWGEIi'ICA.    Akchangelica. 

A.  atropurpu'rea.  (Great  Angelica.)  Stem  very  tall 
(4-€  feet)  and  stout,  dark  purple.  Whole  plant  strong-scented. 
Petioles  much  inflated  at  the  base. — Marshes  and  low  river- 
banks. 

r.  CONIOSEI.I/1VUM.    Hemlook-Pabsley. 

0.  Canadense.  Stem  2-4  feet  high.  Petioles  much  inflated. 
Leaflets  of  the  involucels  awl-shaped. — Swamps. 

8.   THASPIUM.      MEADOW-PARSNrP. 

T.  an'reum.  Stem  1-2  feet  high,  angular-furrowed.  Leaflets 
oblong-lanceolate,  sharply  serrate.  Fruit  with  10  mnged  ridges, 
or  in  var.  apteruiU  'wilh  10  ribs. — Dry  or  rich  woods. 

9.  ZIZIA.     ZiziA. 

Z.  integer'rima.  Stem  slender,  1-2  feet  high.  Inyolncels 
none.     Plant  strong-scented.  — Rocky  hill-sides. 

XO.  CICU'TA.     Wateb-Semlock. 

1.  0.  macula'ta.  (Spotted  Cowbane.  Beaver  Poison.) 
Stem  3-6  feet  high,  purplish,  smooth.  Leaflets  ovate-lanceolate, 
coarsely  nervate,  pointed. — Swamps  and  low  grounds. 

2.  C.  bulbif  era  is  easily  distinguished  from  No.  1  by  bearing 
dusters  of  bulblets  in  the  axils  of  the  upper  leaves.  The  leaflets, 
also,  are  linear.— Swamps  and  low  grounds. 

11.  SlUM.    Water-Paksnip. 
S.  lineare.    Stem  2-3  feet  high,  furrowed.     Leaflets  varying 
from  linear  to  oblong,  sharply  pointed  and  serrate. — Borders  of 
marshes,  usually  in  the  water. 

la.  cryptotjE'ma.    Honbwoet 

0.  Canadensis.  Stem  1-2  feet  high,  slender.  Leaflets  large, 
ovate,  doubly  serrate.     No  involucre. — Rich  woods  and  thickets. 

13.   OSMORRHIZA.      SwEET  CiCELY. 

1.  0.  longis'tylis.  (Smoother  Sweet  Cicely.)  Stem  red- 
dish, nearly  smooth.  Leaflets  sparingly  pubcRcent,  short-pointed. 
Styles  /^lender,  nearly  as  long  ok  the  ovary,  recurved. — Rich 
woods 
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2.  0.  brevis'tylis.  (Hatry  Sweet  Cicely.)  Whole  plant 
hairy.  Leaflets  taper-pointed.  Styles  very  short,  conicaU — ^Bich 
woods. 

14.  ERIGE'NIA.    Habbingeb-of-Spbiho. 

E.  bulbosa.  Stem  4-6  inches  high,  from  a  tuber  deep  in  the 
ground,  producing  2  leaves,  the  lower  radical.  Leaflets  much 
incised.     Flowers  few. — Alluvial  soil. 

Ordbb  XL,     AKALIA'CE^.     (Ginseng  Family.) 
Herbs  (with  us)  differing  from  the  last  Order  chiefly  in 
having,  as  a  rule,  rtwre  than  S  styles,  and  the  fruit  a  drupe. 
The  umbels,  also,  are  either  single,  or  corymbed  or  panicled. 
Flowers  often  polygamous.     The  only  Canadian  genus  is 

ARA'LIA.    GnrsENO.    "Wild   Sabsafauxlla. 

•  UmbeU  corymbed  or  panicled.     Petals,  stamens,  and  styles 

each  6.     Fruit  black  or  dark-purple. 

1.  A.  racemosa.  (Spikenard.)  Umbelsin  a  large  compound 
panicle.  Stem  2-3  feet  high,  widely  branching.  Leaves  very 
large  and  decompound  ;  leaflets  ovate- cordate,  doubly  serrate 
Roots  aromatic. — Rich  woods. 

2.  A.  his'pida.  (Bristly  Sarsaparilla.  Wild  Elder.) 
Stem  1-2  feet  high,  bristly,  leafy,  somewhat  shrubby  at  the  base. 
Umbels  i-7,  corymbed.  Leaves  twice-pinnate.  Leaflets  sharply 
serrate.     Fruit  black. — Rocky  or  sandy  woods. 

3.  A.  nudicaulis.  (Wild  Sarsaparilla.)  True  stem  very 
short,  sending  up  a  naked  scape  bearing  3  or  4  long-peduncled 
umbels  at  the  summit,  and  one  long-petioled  leaf,  ternatoly 
divided  and  with  6  leaflet*  on  each  division.  Root  horizontal, 
aromatic. — Rich  woods. 

*  •  Un}>el  single,  on  a  long  peduncle.     Styles  S  or  S. 

4.  A.  quinquefolia.  (Oinseno.)  Leaves  in  a  whorl  of  3  at 
the  summit  of  the  stom,  tlio  latter  a  foot  high.  Leafiet*  mostly 
6,  long-stalked. — Rich  wooils. 

5.  A.  trifolia.  Stem  4-6  inches  high.  Leaves  in  a  whorl  of 
8  at  the  summit,  but  Ou  Uaflets  usually  only  S,  and  »e»$iU. — Riob 
woods. 
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Order  XLI.     CORNA'CE-aJ.    (Dogwood  Family.) 

Shrubs  or  trees  (rarely  herbs)  with  shnple  leaves.  Calyi 
tube  adherent  to  the  1-2-celled  ovary,  the  limb  of  the  calji. 
inconspicuous.  Petals  4.  Stamens  4,  all  epigynous.  Style 
1 ;  stigma  flat  or  capitate.  Fruit  a  l-2-8eeded  drupe. 
Flowers  in  cymes  or  in  close  heads  surrounded  by  a  showy 
involucre  resembling  a  corolla.     The  only  Canadian  genus  is 

CORNVS.    Cornel.    Dogwood. 

•  Flowers  in  a  close  head,  surrounded  by  a  showy  involu    eof  4 
white  bracts.     limit  red. 

1.  C.  Canadensis.  (Bunch-Berby.)  Stem  simple  5  or  6 
inches  high.  Upper  leaves  crowded  and  apparently  vhorled, 
ovate,  the  lower  scale-like.  Leaves  of  the  involucre  ovate. 
—  Kich  woods. 

2.  C.  florida.  (Flowbrino  Dogwood.)  A^small  tree,  with 
opposite  ovate  pointed  leaves.  Leaves  of  the  involucre  notched 
at  the  apex. — Rocky  woods.     South-westward. 

♦  •  Flowers  (white)  in  flat  cymes.    No  involucre^ 
Fruit  bint  or  white. 

3.  C.  circina'ta.  (Round- leaved  Dogwood.]  A  shrub, 
4-6  feet  high,  with  greenish  warty-dotted  branches,  leaves  oppo- 
site, broadly  oval,  white-woolly  beneath.  Fruit  light  blue.-i^ 
Rich  woods. 

4.  C.  seric'ea.  (Silky  Cornbl.)  A  large  shrub,  with  pur- 
plish branches.  Leaves  opposite,  narrowly  ovate  or  oblong,  silky 
beneath.  Branchlets  often  rusty.  Fruit  light  blue.  Distin- 
guished from  No.  3  by  the  colour  of  the  branches  and  the  much 
smaller  leaves. — Low  wet  grounds. 

5.  C.  stolonif'era.  (Rkd-osxer  Dogwood.)  A  shrub  form- 
ing clumps  by  the  production  of  suckers  or  stolons,  3-6  feet 
high.  Branches  bright  red-purple,  smooth.  Leaves  opposite, 
ovate,  roughish,  whitish  beneath.  Fruit  white  or  whitish.— 
Low  wet  grounds. 

6.  0.  panicula'ta.  (Pantcled  Cornel.)  A  shrub  4-8  feet 
high,  with  erect,  gray  and  smooth  branches.     Flowers  white, 
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very  ntiraeroTis.     Leaves  opposite,  ovate-lanceolate,  taper-point- 
ed.    Cymes  convex.     Pruit  white. — Thickets  and  river-banks. 

7.  0.  altemifolia.  (Alternate-leaved  Cornel.)  A  largt 
shrub  or  small  tree,  with  alternate  greenish  branches  streaked  with 
white.  Leaves  mostly  alternate,  oval,  acute  at  each  end,  crowded 
at  the  ends  of  the  branches.  Flowers  yellowish,  in  loose  cymes. 
Fruit  deep  blue,  on  reddish  stalks. — Thickets. 

Division  H     GAMOPETALOUS   EXOGENS. 

Embracing  plants  with  both  calyx  and  corolla,  the  lat- 
ter with  the  petals  united  (in  however  slight  a  degree). 

Okdek  XLn.    CAPRrPOLIA'CE^.    (Honbysucklb  F.) 

Shrubs,  rarely  herbs,  with  the  calyx-tube  adherent  to  the 
ovary,  the  coroya  borne  on  the  ovary,  and  the  stamens  on 
the  tube  of  the  corolla.  Leaves  opposite  and  without  sti- 
pules, but  some  species  of  Vibur'niim  have  appendages 
resembling  stipules.     Fruit  a  berry,  drupe,  or  pod. 

Srnopiiia  of  the  Ckvnvnu 

•  ConUa  tubular,  gmMtime*  t-Upped.    StyU  Blender. 
1.  I/lnnte'a.    A  trailing  or  crcepinff  b«rb,  with  evergpreen  oval  crenate  lenvea 

and  slender  scape-Uko  peduncles  which  fork  at  the  top  into  2  pedicela, 

earh  of  which  boars  a  pair  of  nodding:  narrowly  bell-shaped  purplish 

flowers.    Stamens  4,  3  shorter  than  the  others. 
I,  Symphorlrar^ua.    UpriKht  branching  shrubs,  with  oval  entire  short- 

petioled   leaves.    Flowers  in  Interrupted  spikes   at  the  ends  of   the 

branches,  rose-coloured.    Corolla  boll-shaped,  i-6-lobed,  with  as  many 

stamens.     BorrioK  lar^  and  white,  4-celled,  but  only  2-seeded. 
g,  l<onlc«-'rm.     Upriyht  or  twininir  Nhrubs,  with  entire  leavea.     Corolla 

funnel  fonn,  more  or  less  irregular,  qfUm  with  a  projtetion  on  on$  tide 

at  the  bau.    Borry  several-seeded. 
i.  Dirrrli'lN.     Low   upright  shrubs   with   ovate  pointe<I  ferrate   leaves. 

Calyx-tubo  Upering  towards  the  top,  the  teeth  Hlender.    Flowers  llirht 

yellow,  peduncles  mostly  8-flowerod.    Corolla  fuunul-fonu,  nearly  regu- 

Ur.    Pod  slender,  pointed. 
«.  Tii««'trMm.     (kwrso   herbs.     Lobes  of   the   calyx  leaf-like.    Floworw 

browniNh  pun>lc.  mmU*  In  the  axils  of  the  leave*.    Corolla  bulging  at 

thf  base.    Vrutt  a  I  seadad  orangeKwioured  dnipa. 
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•  •  CorMa  rotate  or  xirn-sliaped,  regular,  S-lohed.    Flowers  vMU, in 
broad  cymes. 
'•.    ::itiibn'cai«.    Uprijflit  shrubs  with   pinnate  leaves,  the  leaflets  serrate. 
StiarmasS.    Fruit  purple  or  red,  a  juicy  berry-like  drupe,  with  3  seed- 
like  stones. 
7.  Vibur'num.    Upright  shrubs  with  simple  leaves,  and  white  flowers  in 
compound  cymes.    Fruit  a  1-seeded  drupe. 

1.   lAJiyJE'A.     TWINFLOWBB. 

L.  borealis. — Cool  mossy  woods  and  swamps. 

a.  SYMPHORICAR'PUS.     SnowbeeeY. 
S.    racemo'silS.       (Snowberry.)      Corolla    bearded    inside. 
iTlowersin  a  rather  loose  spike. — Dry  rocky  hill-sides. 

3.  liONICE'RA.    Honeysuckle.     Woodbine. 

1.  L.  parviflo'ra.  (Small  lioNEYsucKLE. )  Twining  shruh, 
2-4  feet  high,  with  smooth  leaves  which  are  glaucous  beneath, 
the  upper  ones  connate-perfoliate  ;  corolla  yellowish-purple. — 
Rocky  banks. 

2.  L.  hirsu'ta.  (Hairy  Honeysuckle.)  ^iem  twining  high. 
Leaves  not  glaucous,  very  large,  downy-hairy,  the  upper  ones 
connate-perfoliate.  Flowers  in  close  whorls  ;  corolla  greenish- 
yellow,  clammy-pubescent. — Damp  thickets. 

3.  L,  cilia'ta.  (Fly -Honeysuckle.)  A  branching  upright 
shrub,  with  thin  oblong-ovate  ciliate  leaves.  Peduncles  axillary, 
tiliform,  shorter  than  the  leaves,  each  2-flowered  at  the  toj> 
Corolla  greenish-yellow,  almost  spurred  at  the  base.  The  twu 
berries  separate. — Damp  woods. 

4.  L.  oblongifolia.  (Swamp  Fly-Honeysuckle.)  A  shruli 
with  upright  branches,  and  oblong  leaves.  Peduncles  long  and 
slender,  2-flowered.  Corolla  deeply  2-lipped.  Berries  united  at 
the  base. — Swamps  and  low  grounds. 

4.  DIERVIL'I^A.     BUSH-HONBYSUOKLB. 

p.  trif 'ida. — Rocky  woods  and  clearings. 

.5.  TRIOS'TEUM.     Feveb-WOBT. 
T.  perfolia'tum.        A  coarse  herb,  2-4  feet  high,  soft>hairy. 
Leaves  oval,  narrowed  at  the  base.     Fruit  orange-coloured. — OM 
'loarings  and  thickets. 
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6.  SAMBU'CUS.     Eldeb. 

1.  S.  Canadensis.  (Common  Eldee.  )  Shrab  5-10  feet  high, 
in  clumps.  Leaflets  7-10,  oblong.  Cymes  flat.  Fruit  black- 
purple. — Open  grounds,  and  along  streams 

2.  S.  pubens  (Red-berried  Elder)  may  be  distinguiahed 
from  No.  1,  by  its  warty  bark,  brown  pith,  5-7  leaflets,  convex 
or  pyramidal  cymes,  and  red  berries. — Rocky  woods. 

T.  VIBUR'NUBI.    Abbow-wood.    Lauhestindb. 

1.  V.  Lenta'go.  (Sweet  Vibpbnum.  Sheep-berrt.)  A 
omall  tree,  with  ovate  finely-serrate  pointed  leaves,  with  long  and 
margined  petioles.     Cyme  sessile.     Fruit  black.— Along  streams. 

2.  V.  nudum.  (Withe-rod.)  A  smooth  shrub  with  tall 
straight  stems.  Leaves  thickish,  entire  or  wavy-toothed,  dotted 
beneath.  Oymea  with  short  peduncles.  Frait  black.— Cold 
swamps. 

3.  V.  pubes'cens.  (Downt  Arrow- wood.)  A  straggling 
shrub,  not  more  than  4  feet  high,  with  small  ovate  coarsely  ser- 
rate leaves,  the  lower  surface  sojl-downy.  Cymes  small.  Fruit 
oblong,  dark-purple.— Rocky  places. 

4.  V.  acerifo'lium.  (Maple- leaved  A.  Dockmackie.)  A 
shrub  3-6  feet  high,  with  greenish  bark.  Leaves  3-lobed, 
3-ribbed,  soft-downy  beneath.  Stipular  appendages  bristle- 
shaped.  Cymes  small,  on  long  peduncles.  Fruit  red,  be- 
coming black.— Thickets  and  river-banka. 

6.  V.  Op'nlus.  (Cranberet-tree.)  An  upright  shrub,  5-K 
feet  high,  with  strongly  3"lobed  leaves,  broader  than  long,  the 
lobe*  spreading  and  pointed.  Cymes  peduncled.  Marginal  flow- 
en  of  the  cyme  very  large  and  neutral.  Stipular  appendages 
oonspicuouB.     Fruit  rod,  pleasantly  acid.— Low  grounds. 

6.  V.  lantanoi'des.  (Hobblb-busu.)  A  straggling  shrub 
with  reclining  branches.  Leaves  largo,  round-ovate,  heart- 
shaped  at  the  base,  serrate,  many-veined,  the  veins  umlerneath 
and  the  stalks  and  branchlets  very  rusty-scurfy.  Stipular  ap- 
i>en<iagea  conspicuous.  Cymes  Himaile,  very  broad  and  flat,  with 
vAry  coMpiououB  neutral  flowers  on  the  margin. —Moist  woods. 
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Ordbb  XLIII.     BUBIA'CE-ffi!.    (Madder  Family.) 

Herbs  or  shrubs,  chiefly  distinguished  from  the  preceding 
Order  by  the  presence  of  stipules  between  the  opposite 
entire  leaves,  or  by  the  leaves  being  in  whorls  without 
stipules.  Calyx  superior.  Stamens  alternate  with  the 
(mostly  5)  lobes  of  the  corolla,  and  inserted  on  its  tube. 
Ovary  2-4-celled. 

Sfnopsls  of  the  Genera. 

1.  Ga'Uam.    Leaves  in  whorla.    Slender  toeak  herbs  irith  square  stems. 

Calyx-teeth  inconspicuous.    Corolla  4-parted,  wheel-shaped.    Styles  2. 
Fruit  twin,  separating  into  two  1-seeded  carpels. 

2.  Cephalan'thu!*.    Leaves  opposite.    Shrubs  urith  thejlowers  in  a  globular 

peduneled  head.    Lobes  of  calyx  and  corolla  each  4.    Style  Tery  slender, 

much  protruded.    Stigma  capitate. 
8.  Mitchel'la.    Leaves  opposite.    Shining  trailing  evergreen  herbs,  with 

flowers  in  pairs,  the  ovaries  united.    Lobes  of  calyx  and  corolla  each  4, 

the  corolla  bearded  inside.    Style  1.    Stigmas  4.    Fruit  a  red  2-eyed 

berry. 
4.  BouMto'nla.    Leaves  opposite.    Lots  and  slender  ereet  herbs,  with  the 

flowers  in  small  terminal  dusters.    Lobes  of  calyx  and  corolla  each  i. 

Style  1.    Stigmas  2. 

1.  OALTCM.    Bhdstbaw.    Glxavxbs. 

1.  G.  apari'ne.  (Cleaters.  Goose-Grass.)  Leaves  about  8 
in  a  whorl,  lanceolate,  rough-margined.  Peduncles  1-2-flowered, 
axillary.     Fruit  covered  with  hooked  prickles.  — Low  grounds. 

2.  G.  triflc'rum.  (Sweet-scented  Bedstbaw.)  Leaves 
chiefly  6  in  a  whorl,  elliptical-lanceolate,  bristle-pointed.  Ped- 
uncles 3-flowered,  terminating  the  branches.  Fruit  covered  with 
hooked  prickles.  — Woods. 

3.  G.  lanceola'tum.  (Wild  Liquorice.)  Leaves  all  in 
whorls  of  4  each,  lanceolate,  tapering  to  the  apex,  more  or  less 
3-nerved.  Flowers  few  or  several,  remote.  Fruit  covered  with 
hooked  prickles. 

4.  G.  circsezans  is  similar  to  No.  3,  but  the  leaves  are  obtuse 
instead  of  tapering. — Woods. 

5.  G.  asprellum.  (Rough  Bedstraw.)  Leaves  in  whorls  of 
G,  01-  4  or  5  on  the  branchlets,  elliptical-lanceolate,  v  ery  rough  on 
the  edges  «ad  midrib.     Stem  weak,  3-5  fe«ft  high,  tisaning  npon 
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and  clinging  to  bushes  by  its  rough  edges.     Flowers  nunerota  in 
panicled  clusters.     Fruit  not  rough. — Thickets. 

6.  Q-.  trifidum.  (Small  Bedstraw.)  Leaves  in  whorla  of 
4-6.  Stem  6-18  inches  high,  roughened  on  the  edges,  as  are  the 
leaves  usually.  Flowers  few,  not  panicled.  Parts  of  the  flowers 
generally  in  threes.     Fruit  smooth. — Low  gi'ounds  and  swamps. 

7.  G.  boreale.  (Northern  Bedstraw.)  Leaves  in  whorls 
of  4,  linear-lanceolate,  3-nerved.  Flowers  very  numerous, 
crowded  in  a  narrow  and  compact  terminal  panicle.  Stem  erect 
and  rigid,  1-3  feet  high. — Rocky  thickets  and  river-banks. 

3.  CEPHAIiAN'THUS.      BUTTOK  BuSH. 

0.  OCCidentalis.  A  smooth  shrub  in  swamps,  with  ovate 
petioled  pointed  leaves,  which  are  opposite  or  in  whorls  of  3. 
Easily  recognized  by  the  globular  head  of  white  flowers. 

8.  MITCHEIi'liA.    Paetbidqh  Bebbt. 

M.  repens. — Common  in  dry  woods.  Leaves  round-ovate, 
shining,  sometimes  with  whitish  lines. 

*.  HOUSTCWIA.     HOUSTOHIA. 

H.  purpu'rea.  Stems  tufted,  3-6  inches  high.  Leares  vary* 
ing  from  roundish-ovate  to  lanceolate,  3-5-ribbed,  sessile.— 
Woodlands. 

Oeube  XLIV.     VALEBIANA'CE^.    (Valbeian  F.) 

Herbs  with  opposite  exstipulate  leaves,  and  small  cymose 
flowers.  Calyx-tube  adherent  to  the  ovary,  the  latter  3- 
cellod,  but  oidy  one  of  these  fertile.  Stamens  1-3,  fewer  than 
the  lobes  of  the  corolla.  Style  slender.  Stigmas  1-3.  The 
only  cuuuuuu  genus  is 

VALBRIAITA.     YALnUX. 

V.  sylvat'ica.  Not  unoommon  in  cedar-swamps.  Calyx- 
Hmh  constating  of  several  bristles  rolled  invxirds  in  the  flower,  but 
expamliag  in  fniU.  Corolla  gibtraus  at  the  base.  Stamens  3. 
Root>Ieftvei  ovate  or  oblong,  entire  ;  stem-leaves  pinnate,  leaileti 
&-1L    Stem  erect,  itmte,  1-2  fuut  high. 
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Ordbe  XLV.     DIPSA'CEJE.    (Teasel  Family.) 

Herbs  with  the  flowers  in  heads,  surrounded  by  a  many- 
Jeaved  involucre,  as  in  the  next  Family,  but  the  stamens  are 
distinct.  Leaves  opposita  Represented  in  Canada  by  the 
genus 

DIP'SACtJS.    Teasel. 

D.  sylvestris.  (Wild  Teasel.)  A  stout  coarse  prickly 
plant,  not  unlike  a  thistle  in  appearance.  Flowers  in  oblong 
very  dense  heads,  bluish.  Corolla  4-cleft.  Stamens  4,  on  the 
corolla.  Bracts  among  the  flowers  terminating  in  a  long  awn. 
Leaves  generally  connate. — Roadsides  and  ditches.  Rather  com- 
mon in  the  Niagara  district,  but  found  also  elsewhere. 

Order  XLVI.     COMPOSITE,     (Composite  Family.) 

Flowers  in  a  dense  head  on  a  common  receptacle,  and  sur- 
rounded by  an  involucre.  Calyx-tube  adherent  to  the  ovary, 
its  limb  either  obsolete  or  forming  a  pappus  of  few  or  many 
bristles  or  chaffy  scales.  Corolla  either  tubular  or  with  one 
side  much  prolonged  (strap-shaped  or  ligulate).  Stamens 
usually  5,  on  the  tube  of  the  corolla,  their  anthers  united 
(syngenesious).  Style  2-cleft.  (See  Part  L,  sections  47-49, 
for  examination  of  a  typical  flower.) 

The  heads  of  flowers  present  some  variety  of  structure. 
All  the  flowers  of  a  head  may  be  tubular ;  or  only  the  central 
ones  or  disk-flowers,  as  they  are  then  called,  may  be  tubular, 
whilst  those  around  the  margin,  then  known  as  ray-flowers, 
are  ligulate  or  strap-shaped.  Or  again,  aUthe  flowers  may  be 
strap-shaped.  It  is  not  unusual  also  to  find  a  mixture  of 
perfect  and  imperfect  flowers  in  the  same  head. 

The  bracts  which  are  often  found  growing  on  the  common 
receptacle  among  the  florets  are  known  as  the  chaff.  When 
these  bracts  are  entirely  absent  the  receptacle  is  said  to  be 
naked.     The  leaves  of  the  involucre  are  called  its  scaler. 
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Artlflcial  Srnopsls  of  the  Genera. 

Suborder  I.    TTJBULIP'LOR^. 
Heads  either  altogether  without  strap-shaped  corollas,  or 
the  latter,  if  present,  forming  only  the  outer  cirole  (the  ray)- 
Ray  flowers,  when  present,  always  wriWwui  stamenSf  and  often 
without  a  pistil  also. 

A.    Ray-floivers  entirely  absent. 

*  Scales  of  the  involoore  in  many  rows,  bristly-pointed,  or  fringed. 
—    Florett  all  perfect. 

1.  dr'ttinm.    Leavet  and  iteale*  of  the  involucre  prickly.    Pappns  of  long 

plumose  bristles.    Receptacle  with  long  soft  bristles  among  the  florets. 
Flowers  reddish-purple. 

2.  Onopor'don.    Leaves  and  seaUi  of  the  involucre  prickly.    Reads  much 

as  in  Oirsium,  but  the  receptacle  naked,  and  deeply  honeycombed.  Pap- 
pus of  long  bristles,  not  plumose.  Stem  winged  by  the  decurreut  bases 
of  the  leaves.  Flowers  purple. 
I.  I^ap'pa.  Leaves  not  prickly,  InU  the  scales  of  the  fjlobular  invohtert 
tipped  tcith  hooked  bristles.  Pappus  of  many  short  roui;h  bristles. 
Receptacle  bristly.    Flowers  purple. 

*-  -^  Marginal  florets  sterile,  and  their  corollas  much  larger  than  the  others, 
forming  a  kind  of  false  ray. 
4.  Centanre'a.    Leaves  not  prickly.    Scales  of  the  involxure  fringed.    Pap- 
pus very  short.    Receptacle  bristly.    Flowers  blue. 

*-  ••-  4-  Sterile  and  fertile  florets  in  separate  heads,  i.e.  mtmaeeiouM.  Fruit 
a  completely  closed  involucre  (tuually  bristly)  containing  only  one  or  two 
florets,  these  heads  sessile  in  the  axils  of  the  bracts  or  upper  leaves.  Sterile 
heads  with  more  numerous  floreU  in  flatfish  involucres,  and  fmtning  racemes 
or  sjiikes.    Pappus  none. 

6.  Xnn'ihlum.  Fertile  florets  only  t  together  in  bars  with  hooked 
prickles,  clustered  in  the  axils.  Sterile  heads  in  short  spikes  abovs 
them,  the  scales  of  their  involucres  in  on«  row  only,  biU  not  united 
togsthmr. 

8,  Ambrtt'ida.    Fertile  florets  single,  in  a  closed  Involuore  armed  with  a  few 

■pines  at  the  top.    Sterile  heads  in  rocomos  or  spikes  above,  the  scales 

of  their  Involucres  In  a  single  row  and  united  into  a  cup. 

•    •    Scales  of  ths  Involuor*  without  bristles  of  any  kind. 

■*-  Mjirginal  florota  without  stainons. 

•*  Pappus  fiofM  or  minute.    IteeeptaeU  naked.     Very  strong-sesnUd  h«rbs. 

t.  Tanace'tnm.    Flowers  yellow,  In  numerous  ootymbed  heads.    Si-ales  of 

ths  tDTotttors  dry,  Imbrioatsd.     Pappus  Mobsd.    Lsavss  dlaselsd. 
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8.  Artcinl«'Ia.    Flowers  yellowish  or  dull  purplish,  in  numerous  small  heads 

wliich  are  panicled  or  racemed.  Scales  of  the  involucre  with  dry  and 
scariou^  margins,  imbricated.    Hoary  herbs. 

♦*  ••  Pappus  of  all  the  florets  bristly.    Receptacle  naked. 

9.  Erichtlil'iCB.    Flowers  whitish.    Scales  of  the  involucre  in  a  single  row, 

linear,  with  a  few  bractlets  at  the  base.  Corolla  of  the  marginal  florets 
very  slender.  Pappus  copious,  o£  fine  soft  white  hairs.  Heads  corymb- 
ed.    Erect  and  coarse  herbs. 

10.  tSiiapha'lluiii.    Flowers  whitish  or  yellowish.    Scales  of  the  involucre 

yellowish-white,  in  many  rows,  dry  and  scarious,  woolly  at  the  base. 
Outer  corollas  slender.  Pappus  a  single  row  of  fine  rough  bristlet. 
Flocculent-woolly  herbs. 

11.  Anteniia'rla.    Very  much  like  Gnaphalium  in  appearance,  being  white 

woolly,  but  the  heads  are  usually  diuecious,  and  the  bristles  of  the 
pappus  thicker  in  the  sterile  florets. 

-»-  -»-  All  the  florets  in  the  head  perfect. 

11.  Antcnna'rln,  with  dioecious  beads,  may  be  looked  for  here.    See  pre- 

vious paragraph. 
Bidcns.    One  or  two  species  hare  no  rays.    See  No.  26. 
Scnc'cio.    One  species  is  without  rays.    See  No.  14. 

12.  Lila'lrla.    Flowers  handsome,  rose-purple.    Receptacle  naked.    Pappus 

of  long  and  slender  bristles,  plumose  or  rough.  Achenes  slender,  10 
ribbed.  Lobes  of  the  corolla  slender.  Stem  wand-like,  leafy.  Leaves 
narrow  or  grass-like. 

13.  fupato'riuni.    Flowers  white  or  purple.    Receptacle  naked.    Pappus 

of  slender  hair-like  bristles,  smooth  or  nearly  so.  Achenes  6-angIed. 
Heads  in  corymbs.    Leaves  whorled,  or  connate,  or  opposite. 

B.    Kaya  or  atrapHiliaped  corollaa  rouud  the  margin  of  thv 
head* 

•    Pappus  of  hair-like  on»tle$.    Receptacle  naked. 

14.  Scne'clo.    Rays  yellow,  or  in  one  species  none.    Scales  of  the  Involucre 

in  a  single  row,  or  with  a  few  bractlets  at  the  base.  Pappus  very  fine 
and  soft.    Heads  corymbose.    Leaves  alternate. 

16.  Inula.  Rays  yellow,  numerous,  very  narrow,  in  a  single  row.  Outer 
scales  of  the  involucre  leaf-like.  Anthers  with  two  tails  at  the  base. 
Stout  plants,  with  large  alternate  leaves  which  are  woolly  beneath. 

16.  Sollda'go.  Rays  yellow,  few,  as  are  also  the  disk-florets.  Involucre 
oblong,  scales  of  unequal  lengths,  appressed.  Achenes  many-ribbed. 
Heads  small,  in  compound  racemes,  or  corymbs.  Stems  usually  wand- 
lUu.    Leaves  alteruata. 


60  OOHMON   CANADIAN   WILD   PLANTS 

IT.  Aster.  Rays  white,  purple,  or  blue,  never  yellow,  but  the  disk  (renerally 
yellow.  Pappus  a  timjle  row  of  numerous  fine  roughish  bristles. 
Achenes  flattish.  Heads  corymbed  or  racemose.  Flowering  in  late 
summer. 

18.  Erig'eron.    Says  and  disk  as  in  Aster,  hut  the  rays  very  narrow,  and 

usually  in  more  than  one  row.  Scales  of  the  involucre  in  one  or  two 
rows,  nearly  of  equal  leng^th.  Pappus  of  long  bristles  urith  shorter  ones 
intermixed.    Heads  corymbed  or  solitary.    Leaves  generally  sessile. 

19.  Diplopap'pus.    Rays  white,  long.    Disk-florets  yellow.    Scales  of  the 

involucre  1- nerved.  Papptu  double,  the  outer  row  ot  short  stiff  bristles. 
Heads  small,  corymbed. 

•    •    Pappus  not  of  hair-like  bristles,  but  either  altogether  voanting  or  eon- 
listing  oS  a  Jew  chaffy  scale*  or  teeth,  or  only  a  minute  erovm. 

■*-  Receptacle  naked. 

40.  Bele'nlnni.  Rays  yellow,  wedge-shaded,  3-6  cleft  at  the  summit. 
Scales  of  the  involucre  reflexed,  awl-shaped.  Pappus  of  6-8  chaffy 
scales,  1-nerved,  the  nerve  usually  extending  into  a  point  Leaves 
alternate,  decurrent  on  the  angled  stem.    Heads  corymbed,  showy. 

21.  I^encan'themum.  Rays  white ;  disk  yellow.  Disk-oorollas  with  a 
flattened  tube.    Pappus  none.    Heads  single. 

•*-  •*-  Receptacle  chafiy. 

f%  Blnm'la.  Rays  white,  soon  refiexed ;  disk  yellow.  Ray-florets  neutral. 
Pappus  none.  Receptacle  conical,  more  or  less  chaffy.  Herbs  with 
strong  odour. 

23.  Uudbcck'la.    Rays  yellow,  asually  long,  disk  dark-purple,  or  in  one 

species  greenish-yellow.  Scales  of  the  involucre  leaf-like.  Receptacle 
conical.    Pappus  none,  or  only  a  minute  crown.    Ray-florets  neutral. 

24.  llclian'lhan.    Rays  yellow,  neutral.    Rooeptacle  flattish  or  convex. 

Chaff  jwrsibtent,  and  embracing  the  It-sided  achenes.  Pappus  deciduous, 
ot  2  thin  scales.    Stout  coarse  herbs. 

26.  nidenn.    Kays  yellow,  few ;  but  2  species  are  without  rays.    Scales 

of  the  invohicro  in  2  rows,  the  outer  large  and  leaf-like.  Hay-florets 
neutral.  Aoiienes  crowned  with  i  or  more  stiff  awns  which  are  barbed 
hackicard. 
Ml  Arhlllr'a.  Rays  white  (oocasionally  pinkish),  tew.  Receptacle  flattish. 
Pkppus  none.  Achenes  margined.  Heads  small,  in  flat  corymbs. 
Leaves  very  finely  dlsseoted. 

27.  I**lrai'iti«.     Hays  whitinh-yellow,  wedge-form,   shorter  than  the  in- 

volucre, tew  In  number.  8<»leso(  the  involucre  In  2  rows,  the  outor 
leaf.Uke,  the  Inner  small,  and  partly  clasping  the  aohouea.  I'appuH 
MiMk    Coanw  olamnyy  herbs  with  an  aupUiaaaut  odour. 
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88.  SU'pfalum.  Easily  known  by  its  stout  square  stem,  and  the  upper  con- 
nate leaves  forming  a  sort  of  cup.  Flowers  yellow.  Achenes  broad  and 
flat. 

Suborder  II.     LIGULIFLORJE. 

Corolla  strap-shaped  in  all  the  florets  of  the  head.     All 
the  florets  perfect.     Herbs  with  milky  juice,   and  alternate 
leaves. 
29.  I^amp'tiana.    Flowers  yellow,  8-12  in  a  head.    Scales  of  the  involucre  8, 

in  a  single  row.     Pappus  none.    Stem  slender.    Heads  small,  in  loose 

panicles. 

80.  Clcho'rlum.    Flowers  bright  blue,  showy.    Scales  of  the  involucre  in  2 

rows,  the  outer  of  5  short  scales,  the  inner  of  8-10  scales.  Pappus  chaffy. 
Heads  sessile,  2  or  3  together. 

81.  Kieon'toflon.    Flowers  yellow.     Involucre  with  bractlets  at  the  base. 

Pappus  of  plumose  bristles,  these  broader  at  the  base.  Heads  borne  on 
branching  scapes.    Leaves  radical. 

32.  Hlera'clani.    Flowers  yellow.    Scales  of  the  involucre  more  or  less  im- 

bricated. Pappus  a  tingle  row  of  taumy  hair-like  rough  bristles. 
Heads  corymbose. 

33.  Nab'aln*.    Flowers  yellowish-  or  greenteh-white,  often  tinged  with  pur- 

ple ;  heads  nodaing.  Involucre  of  6-11  scales  iti  a  single  row,  with  a 
few  bractlets  below.  Pappus  copious,  of  brownish  or  yelUmish  rough 
bristles. 
84.  Tarax'acam.  Flower*  yellow,  on  slender  naked  hollov)  scapes.  Achenes 
prolonged  into  a  slender  thread-like  beak.  Leaves  all  radical.  (See 
Part  I.,  Chapter  vii.) 

35.  I>acta'ca.    Flowers  pale  yellow.    Florets  few  (about  20)  in  the  head. 

Scales  of  the  involucre  in  2  or  more  rows  of  unequal  length.  Acheries 
with  long  thread-form  beaks,  and  a  jjappus  of  very  soft  white  bristles. 
Heads  numerous,  panicled.    Tall  smooth  herbs  with  runcinate  leaves. 

36.  ITIulge'diuin.    Flowers  chiefly  blue.    Structure  of  the  heads  and  general 

aspect  of  the  plant  as  in  Lactuca,  but  the  beak  of  the  achene  short  and 
thick,  arid  the  pappus  tawny.     Heads  in  a  dense  panicle. 
87.  Son'chna.    Flowers  pale  yellow.    Heads    many-flowered,   enlarging  at 
the  base.    Achenia  without  beaks.    Pappus  very  soft  and   white.    lUl 
glaucous  berba  with  spiny-toothed  leaves. 

1.  CIR'SIUM.    Common  Thistlb. 
1.  0.  lanceola'tum.     (Common  Thistle.)    All  the  ecalea  oj 
the  involttcre  prickly -pointed.     Leaves  decurrent,  pinnatifid,  the 
lobes  prickly-pointed,  rough   above,    woolly  with  webby  hairs 
beneath. — Fields  and  roadsides  everywhere. 
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2.  C.  dis'color.    The  inner  scales  of  the  involucre  not  prickly 

Stem  grooved.  Leaves  prickly,  green  above,  white-woolly  beneath. 
Flowers  pale  purple.  Whole  plant  with  a  whitish  aspect. — Dry 
thickets. 

3.  C.  mu'ticum.  (Swamp  Thistle.)  Scales  of  the  webby  in- 
volucre hardly  prickly,  and  not  spreading.  Stem  very  tall  and 
smoothish,  and  sparingly  leafy.  Heads  single  or  /ew. — Swamps 
and  low  woods. 

4.  C.  arvense.  (Canada  Thistle.)  Scales  of  the  involucre 
with  reflexed  points.  Leaves  prickly,  smooth  both  sides,  or 
slightly  woolly  beneath.  Roots  extensively  creeping.  Heads 
small  and  numerous. — Fields  and  roadsides. 

a.  ONOPOR'DON.    Scotch  Thistls. 
0.  acan'tMum.    A  coarse  branching  herb,  2-4  feet  high,  with 
woolly  stem  and  leaves.     Bristles  of  the  pappus  united  at  the 
base  into  a  ring. — Roadsides  and  old  fields  ;  not  common. 

3.  liAP'PA.     BtJRDOOT. 

L.  ofB-Cinalis.  A  coarse  plant  with  very  large  cordate  petioled 
leaves,  and  numerous  small  globular  heads  of  purple  flowers. 
The  involucre  forms  a  bur  which  clings  to  one's  clothing,  or  to 
the  hi^ir  of  animals. — Near  dwellings,  mostly  in  manured  soiL 

4.  CBNTAVRB'A.     Stab-Thibtls. 

0.  Oyanus.  (Bltte-Bottle.)  An  old  garden-plant,  found 
occasionally  along  roadsides.  False  rays  very  large.  Scales  of 
the  involucre  fringed.  Leaves  linear,  entire  or  nearly  so.  Stem 
erect.     Heads  single  at  the  ends  of  the  branches. 

6.  XAN'TIIIUBI.     Olotbub. 

1.  X.  strama'rinm,  var.  echina'tum.  (Ck)MMON  Cooklebur.) 

Stem  rough,  not  prickly  or  spiny.  Leaves  broadly  triangular, 
and  somewhat  heart-shaped,  long-petioled.  Fruit  a  hard  2-colIed 
bur,  nearly  an  inch  long,  clothed  with  stiff  hooked  prioklon,  the 
two  beaiu  of  the  fruit  long  and  usually  incurved.— Low  river- 
hanks. 

2.  X.  spino'sum.  (Spiny  Ci/vrnnR.)  Stem  armed  with  con- 
■picuoun  straw-coloured  triple  Kl«!ii(ler  Hpiiies,  at  the  hnxeo  of 
the  laiKMolate  ihort-petiolod  leaves,  the  latter  white-woolly  be- 
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Death. — Town  of  Dundas,  Ontario ;  the  seeds  having  been  brought 
in  wool  from  South  America. 

6.  AMBRO'SIA.     Eaowbed. 

1.  A.  artemisisefo'lia.  (Hog-weed.)  Stem  erect,  1-3  feet 
high,  branching,  hairy.  Leaves  twice-pinnatifid,  the  lobes  linear, 
paler  beneath. — Waste  places  everywhere,  but  not  so  common 
northward. 

2.  A.  trif  ida  (Great  Ragweed)  is  found  in  low  grounds  in 
the  south-west  of  Ontario.  Stem  stouter  than  No.  1,  2-4  feet 
high.  Leaves  opposite,  deeply  S-lobed,  the  lobes  oval-lanceolate 
and  serrate. 

T.  TAIVACE'TUM.     Tanst,      • 

T.  vulga're.  (Common  Tansy.  )  A  very  strong-scented  herb, 
2-4  feet  high,  smooth.  Leaves  twice  pinnate,  the  lobes  serrate, 
as  are  also  the  wings  of  the  petiole.  Heads  densely  corymbed. 
— Old  gardens  and  roadsides  near  dwellings. 

8.  ARTEMIS'IA.    WoKMWOOD. 

1.  A.  Canadensis.  Stem  smooth  or  sometimes  hoary  with 
silky  down,  erect,  usually  brownish.  Lower  leaves  twice-pinna- 
tifid, the  lobes  linear. — Shores  of  the  Great  Lakes. 

2.  A.  vulgaris.  (Common  Mugwort.)  Stem  tall,  and 
branching  above.  Leaves  green  and  smooth  above,  white-woolly 
beneath,  pinnatifid,  the  lobes  linear-lanceolate.  Heads  small, 
erect,  in  panicles.     Flowers  purplish.— Old  fields  near  dwellings. 

3.  A.  Absin'thium.  (Common  Wormwood.)  Somewhat 
shrubby.  Whole  plant  silky-hoary.  Stem  angular,  branched, 
the  branches  with  drooping  extremities.  Leaves  2-3  pinnately- 
divided,  the  lobes  lanceolateu  Heads  nodding. — Escaped  from 
gardens  in  some  places. 

9    ERECHTHTTK5S.     Pirbwebd. 
E.  hieracifolia.    Stem  tall,  grooved.     Leaves  sessfle,  Ian. 
ceolate,    cut-toothed,  upper  ones  clasping. — Common  in  places 
recently  over-run  by  fire. 

10.  GNAPIIA'MUM.    Cudweed. 
1.    O.   decnr'rens.     (EvBRT.AsnNo. )     Stem   erect,    2  feet 
high,  ciammy-pubescent,   white-wooUy  on  the  braaciuM.     Heads 
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corymbed.     Leaves  linear-lanceolate,  partly  clasping,  decurrent. 
— Fields  and  hillsides. 

2.  G.  polyceph'alum,  (Common  Everlasting.)  Stem  erect, 
1-2  feet  high,  white-woolly.  Heads  corymbed.  Leaves  lanceo- 
late, tapering  at  the  base,  not  decurrent. — Old  pastures  and 
woods. 

3.  G.  uligino'sum.  (Loav  Cudweed.)  Stem  spreading,  3-6 
inches  higli,  white-woolly.  Leaves  linear.  Heads  small  in 
crowded  terminal  clusters  subtended  by  leaves. — Low  grounds. 

11.   ANTEXIVA'RIA.      EVERL.VSTING. 

1.  A.  margarita'cea.  (Pearly  Everlasting.)  Stems  in 
clusters,  downy.  Leaves  linear-lanceolate,  taper-pointed,  sessile. 
Scales  of  the  involucre  pearly-white.  Heads  in  corymbs. — Along 
fences  and  in  open  woods. 

2.  A.  plantaginifo'lia.  (Plantain-leaved  E.)  Stem  scape- 
like, 4-6  inches  high.  Radical  leaves  spathulate  or  obovate  ;  stem 
leaves  few,  linear.  Heads  small,  in  a  crowded  corymb.  Invo 
lucre  white  or  purplish. — Old  pastures  and  woods. 

la.  LIA'TRlS.    Blazing-Stab. 

1.  L.  cylindra'cea.  Stem  wand-like,  6-18  inches  high. 
Leaves  linear,  rigid,  generally  1-nerved.  Heads  few,  cylindrical. 
— Sandy  fields  and  thickets. 

2.  L.  SCario'sa.  Stem  stout,  2-5  feet  high.  Leaves  Inn- 
ccoiate.  Heads  very  large  and  handsome. —Dry  soil,  south- 
western Ontario. 

3.  L.  spica'ta.  Stem  stout  and  rigid,  2-6  feet  high,  very 
leafy.  Leaves  linear,  erect,  the  lowest  3-6  nerved.  Heads 
crowded  in  a  long  spike — L  )W  grouuds,  south-western  Ontario. 

13.  EUPATO'UIUM.     TiioRouoHWonT. 

\.  E.  purpu'reum.  (Jor-Pye  Wkkd,  Trompet-Wked.) 
Stem  tall  ami  simple.  Leaves  petioled,  S-6  in  a  whorl.  Flowtra 
purplish  or  flesh-coloured.  Heads  in  dense  corymbs.— Low 
groanda. 

2.  E.  perfolia'tum.  (Bonksrt.)  Stem  short,  hairy.  Lrm^ 
rvi/one,  connntf-per/oliHtt',  tnprring.  Flowers  whitish.  Corymbs 
Twrjr  Urg*.~-Low  grounds. 
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3.  E.  ageratoi'des.  (White  Snakb-root.)  Stem  very 
smooth,  commonly  branching,  2-3  feet  high.  Leaves  opposite, 
petioled,  broadly  ovate,  pointed,  coarsely  serrate.  Flowers  white, 
in  corymbs. — Low  rich  woods. 

14.  SENE'CIO,    Gboundsbl. 

1.  S.  vulga'ris.  (Common  Groundsel.  )  Ray-florets  wantimj. 
Stem  low,  branching.  Leaves  pinnatifid  and  toothed,  clasping. 
Flowers  yellow,  terminal. — Cultivated  and  waste  grounds. 

2.  S.  au'reuB.  (Golden  Ragwort.  Squaw- Weed.)  Rays 
8-12.  Stem  smooth,  or  woolly  when  young,  1-2  feet  high. 
Root-leaves  simple,  rounded,  usually  cordate,  crenately-toothed, 
long-petioled.  Stem-leaves  sessile,  lanceolate,  deeply  piunatifid. 
Heads  in  a  corymb  nearly  like  an  umbel. — Swamps,  and  often 
in  gardens. 

15.  IWITLA.    Eleoaupaitb. 

I.  Hele'nium.  (Cobimon  Elecampane.)  Stem  stout,  2-5 
feet  high.  Root-leaves  very  large,  ovate,  petioled.  Stem-leaves 
clasping.    Bays  numerous,  narrow.  — Roadsides. 

16.  SOIilDA'GO.    Golden-bod. 

•  ffeads  clustered  in  the  axils  of  the  feather-veined  leaves. 

1.  S.  squarro'sa.  Stem  stout,  2-6  feet  high,  simple,  hairy 
above.  Scales  of  the  involucre  with  reflexed  herbaceous  tips. 
Leaves  large,  oblong,  serrate,  veiny  ;  the  lower  tapering  into  a 
long-winged  petiole,  the  upper  sessile  and  entire.  Heads  in 
racemose  clusters,  the  whole  forming  a  dense^  leafy,  interrupted, 
compound  spike. — Rocky  woods. 

2.  S.  bi'color.  Stem  hoary-pubescent,  usually  simple.  Leaves 
oval-lanceolate,  acute  at  both  ends  ;  the  lower  o\  al  and  tapering 
into  a  petiole,  serrate.  Heads  in  short  racemes  in  the  upper 
axils,  the  whole  forming  an  interrupted  spike  or  compound 
raceme.  Ray-florets  whitish.  The  variety  COncolor  has  yellow 
rays. — Dry  banks  and  thickets. 

3.  S.  latifo'lia.  Stem  smooth,  not  angled,  zigzag,  1-3  feet 
Aigh.  Leaves  broadly  ovate  or  oval,  strongly  and  sharply  serrate, 
pointed  at  both  ends.  Heads  in  very  short  axillary  clusters.— 
Cool  woods. 
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4.  S.  cse'sia.  Stem  smooth,  angled,  glancons,  slender, 
usually  branching  above.  Leaves  smooth,  lanceolate,  pointed, 
serrate,  sessile.  Heads  in  very  short  clusters  in  the  axils  of  the 
leaves. — Rich  woods  and  hillsides. 

•  •  Bacemes   terminal,    erect,    loosely   thyreoid,    not   one-sided. 

Leaves  feather-veined. 

5.  S.  Virga-aurea,  var.  hu'milis.  Stem  low,  3-6  inches  high, 
usually  smooth  ;  the  heads,  peduncles,  &c.,  mostly  glutinous. 
Leaves  lanceolate  or  oblanceolatc,  serrate  or  entire,  the  radical 
ones  ptjtiolate,  obtuse,  and  serrate  at  the  apex. — ^Eocky  banks ; 
not  common. 

•  •  •  Heads  kt  a  compound  corymb  t«rminatin{f  the  simple  stem, 

not  at  all  racemose. 

6.  S.  Ohioen'sis.  Very  smooth  throughout.  Stem  slender, 
reddish,  leafy.  Badioal  leaves  very  long  (often  a  foot),  slightly 
serrate  towards  the  apex,  tapering  into  long  margined  petioles  ; 
stem-leaves  oblong-lanceolate,  entire,  sessile. 

*  *  •  *  Heads  in  one-sided  racemss,  spreading  or  recurved. 

7.  S.  argu'ta.  Whole  plant  smooth,  1-4  feet  high,  rigid, 
branching  above.  Lower  leaves  oval  or  elliptical-lanceolate,  ser- 
rate with  spreading  teeth,  pointed,  tapering  into  winged  and 
oiliate  petioles ;  upper  ones  lanceolate.  Racemes  very  dense, 
naked,  at  length  elongated  and  recurved.  The  variety  juncea 
has  narrower  and  less  serrate  leaves. — Woods  and  banks. 

8.  S.  Muhlenber'giL  Stem  smooth,  angled  or  furrowed. 
Leaves  large  and  thin,  ovate ;  the  upper  elliptical-lanceolate. 
Baoemcs  much  shorter  and  looser  than  in  No.  T,  and  the  rays 
much  larger. — Moist  woods  and  thickets. 

9.  S.  altlfl'sima.  Stem  rough-hairy.  Leaves  ovate-lanceo- 
late, or  oblong,  coarsely  serrate,  veiny,  often  rugose.  Racemes 
panicled,  spreading. — liordors  of  fields  and  copses. 

10.  8.  nemora'Iis.  Stem  minutely  and  closely  hoary- 
pnbe«o«nt,  simple  or  coryinlHid.  Leaves  more  or  less  hoary, 
slightly  3-uerved,  obscurely  serrate  or  entire;  the  lower  ob- 
lanc«olaio,  somcwliat  cronato,  and  tapering  into  a  petiole. 
RaoemM  numerous,  dense,  at  length  recurved,  forming  a  largo 
)>.iniola. — Drj  fields. 
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•  •  *  *  •  Bacemea  one-sided  and  recurved,  and  the  leaves  plainly 
S-ribbed. 

11.  S.  Canadensis.  Stem  rough-hairy,  tall'aud  Btont. 
Leaves  lanceolate,  serrate,  pubescent  beneath,  rough  above. 
Panicle  exceedingly  large. — Very  common  along  fences  and  in 
moist  thickets. 

12.  S.  sero'tina.  Stem  very  smooth,  tall  and  stont.  Leaves 
lanceolate,  serrate,  the  veins  beneath  pubescent.  Panicle  pyra- 
midal, of  many  curved  racemes. — Low  thickets  and  meadows. 

13.  S.  gigante'a.  Stem  smooth,  stout.  Leaves  lanceolate, 
taper-pointed,  sharply  serrate,  except  at  the  base,  smooth  both 
sides,  rough-ciliate.  Panicle  large,  pubescent. — Open  thickets 
and  meadows. 

*««•*«  Inflorescence  a  flat-topped  corymb. 

14.  S.  lanceola'ta.  Stem  pubescent  above,  much  branched. 
Leaves  linear-lanceolate,  the  nerves  (3-5)  and  margins  rough- 
pubescent.  Heads  in  dense  corymbed  clusters,  giving  a  decidedly 
chaiacteristic  aspect  to  this  species. — Low  river-margine. 

IT.  ASTBR.    Stabwobt.     Asteb. 
*  Leaves,  at  least  the  lower  ones,  heart-shaped  and  pettoted. 

1.  A.  corymbo'sus.  Rays  white  or  nearly  so.  Heads  in 
corymbs.  Stem  slender,  1-2  feet  high,  zigzag.  Leaves  thin, 
smoothish,  sharp-pointed,  coarsely  serrate,  all  the  lower  ones  on 
slender  naked  petioles. — Woodlands. 

2.  A.  macrophyllus.  Rays  white  or  bluish.  Stem  stout, 
2-3  feet  high.  Leaves  thickish,  rough,  finely  serrate,  the  lower 
long-petioled.  Heads  in  closer  corymbs  than  in  No.  1. — Wood- 
lands. 

3.  A.  a2ni'rens.  Rays  bright  blue.  Heads  racemed  or  pani- 
cled.  Stem  roughish,  erect,  racemose-compound  above.  Leaves 
entire  or  nearly  so,  rough  ;  the  lower  ovate-lanceolate,  on  long 
petioles  ;  the  upper  lanceolate  or  linear,  sessile.  The  latest 
flowering  of  our  Asters. — Dry  soil. 

4.  A.  undula'tUS.  Rays  bright  blue.  Heads  racemed  or 
panicled.    Stem  hoary  with  close  pubescence,  spreading.    Leaves 
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with  somewliat  wavy  margins,  ovate  or  ovate-lanceolate,  ronghish 
above,  downy  beneath  ;  the  lowest  cordate,  on  margined  petioles ; 
the  upper  with  rvinged  short  petioles  clasping  at  the  base,  or 
sessile. — Dry  woods. 

5.  A.  cordifolius.  Rays  pale  blue  or  nearly  white.  Heads 
sToall,  profuse,  panicled.  Stem  much  branched.  Leaves  thin, 
sharply  serrate,  the  lower  on  slender  ciliate  petioles. — Woods 
and  along  fences. 

6.  A.  sagittifolius.  Rays  pale  blue  or  purple.  Heads  small, 
in  dense  compound  racemes  or  panicles.  Stem  smooth  or  nearly 
BO,  erect,  with  ascending  branches.  Leaves  ovate-lanceolate, 
pointed,  pubescent,  the  lowest  on  long  margined  petioles,  the 
upper  contracted  into  a  winged  petiole,  or  lanceolate  or  linear. — 
Thickets  and  along  fences. 

•  •   Upper  leaves  all  sessile  or  clamping  by  a  heart-shaped  base  ; 
lower  ones  not  heart-shaped. 

7.  A.  IfflVis.  Rays  large,  purple  or  blue.  Very  smooth 
throughout.  Heads  in  a  close  panicle.  Leaves  lanceolate  or 
ovate-lanceolate,  chiefly  entire,  rough  on  the  margins,  tJie  upper 
ones  clasping  by  an  auricled  base. — Dry  woods. 

8.  A.  Novae  An'gliae.  Rays  many,  narrow,  violet-purple; 
heads  large.  Involucre  of  many  slender  equal  scales,  apparently 
in  a  single  row,  clammy.  Stem  stout,  3-8  feet  high,  hairy, 
corymbed  above.  Leaves  very  numerous,  lanceolate,  entire, 
clasping  by  an  auricled  base,  pubescent. — River-banks  and 
borders  of  woods. 

9.  A.  puni'ceUB.  Rays  long,  lilac-blue.  Scales  of  the  invo- 
lucre narrowly  linear,  loose.  Stem  3-6  feet  high,  stout,  rough- 
hairy,  usually  purple  below.  Leaves  oblong-Iauceolate,  clasping 
by  an  auricled  base,  sparingly  serrate  in  the  middle,  rough 
above,  smooth  beneath,  pointed. — Swamps  ;  usually  clustered. 

10.  A.  longifolius.  Rays  large,  numerous,  purplish  blue. 
SeaUt  of  the  involucre  in  teveral  rows,  linear,  uHth  awl-nhaped 
tpreading  green  tips.  Stem  smooth.  Leaves  lanceolate  or  lincur, 
taper-pointed,  shining  al>ovp.  Heads  solitary  or  few  on  the 
branohleto. — Moist  thickets  along  streama. 
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*  »  •  None  of  the  haves  heart-shaped ;  those  of  the  stem  sessile, 
tapering  at  the  base  (except  in  No.  11). 

11.  A.  multiflo'rus.  Rays  white.  Stem  pale  or  hoary  with 
mlnnte  pubescence,  1  foot  high,  bushy.  Leaves  crowded,  linear, 
with  rough  margins  ;  the  upper  partly  clasping.  Heads  crowded 
ou  the  racemose  branches.  Scales  of  the  involucre  with  spread- 
ing green  tips. — Dry  soil. 

12.  A.  Tradescan'ti.  Rays  white  or  whitish.  Scales  of  the 
involucre  narrowly  linear,  in  3  or  4  rows.  Heads  small,  very 
numerous,  in  1 -sided  close  racemes  on  the  branches.  Stem  2-4 
feet  high,  bushy,  smooth.  Leaves  linear-lanceolate,  the  larger 
ones  with  afew  remote  teeth  in  the  middle. — Moist  banks. 

13.  A.  miser.  Rays  pale  blue  or  whitish.  Involucre 
nearly  as  in  No.  12.  Stem  more  or  less  hairy,  much  branched. 
Heads  small,  in  loose  racemes  on  the  spreading  branches.  Leaves 
lanceolate,  acute  at  each  end,  sharply  serrate  in  the  middle. — Low 
grounds. 

14.  A.  simplex.  Rays  pale  blue  or  whitish.  Scales  of  the 
involucre  linear-awl-shaped.  Stem  stout,  smooth  or  nearly  so, 
with  numerous  leafy  branches.  Heads  medium-sized,  somewhat 
corymbose.  Leaves  smooth,  lanceolate,  tapering  at  both  ends, 
the  lower  serrate. — Moist  and  shady  banks. 

15.  A.  tenuifo'lius.  Rays  pale  blue  or  whitish.  Scales  of 
tlie  involucre  linear-awl-shaped,  with  very  slender  points.  Heads 
iiedium-sized,  in  panicled  racemes.  Leaves  long,  narrowly  Ian- 
relate,  tapering  to  a  long  slender  point,  the  lower  usually  serrate 
n  the  middle.  Stem  much  branched,  pubescent  in  Unes. — Low 
thickets. 

16.  A.  ptarmicoi'des.  Rays  pure  white.  Stems  clustered, 
generally  a  foot  high,  each  bearing  a  flat  corymb  of  small  heads, 
(^eaves  linear-lanceolate,  acute,  rigid,  entire,  mostly  1 -nerved, 
ivith  rough  margins. — Dry  or  gravelly  hills.     Our  earliest  Aster. 

18.  BRIG'KKON.     Flbabanb. 

1.  E.  Canadense.     (Horse-avbed.     Butter- weed.)     Rays 

white,  but  very  inconspicuous,  shorter  than  their  tubes.     Heads 
very  small,  numerous,  in  panicled  racemes.     Stem  3-5  feet  high. 
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erect  and  wand-like,  bristly-hairy.     Leaves  linear,  mostly  entire. 
— Common  in  burnt  woods  and  new  clearings. 

2.  E.  bellidifoliuin.  (Robin's  Plantain.)  Rays  bluL^h- 
purple,  nnmerous.  Heads  medium-sized,  few,  on  slender  cor- 
ymbose peduncles.  Stem  hairy,  producing  offsets  jrom  the  base. 
Radical  leaves  spathulate  or  obovate,  toothed  above  the  middle  ; 
stem-leaves  oblong,  few,  sessile  or  partly  clasping,  entire. — 
Thickets. 

3.  E.  Philaderphicum.  (Common  Fleabane.)  Rays  rose- 
purple,  very  numerous  and  narrow.  Heads  small,  few,  in 
corymbs.  Stem  hairy,  with  numerous  stem-leaves.  Radical 
leaves  spathulate  and  toothed ;  the  upper  ones  clasping  by  a 
heart-shaped  base,  entire. — Moist  grounds. 

4.  E.  strigo'sum.  (Daisy  FLBABAifE.)  Rays  white,  con- 
spicuous, numerous.  Pappus  plainly  double.  Stem  and  leaves 
roughish  with  minute  appressed  hairs,  or  nearly  smooth.  Lower 
leaves  spathulate  and  slender-petioled,  entire  or  nearly  so,  the 
upper  lanceolate,  scattered. — Dry  fields  and  meadows. 

5.  E.  an'nuum.  (Larger  Daisy  Fleabane.)  Rays  white, 
tinged  with  purple.  Pappus  double.  Stem  rough  with  spread- 
ing hairs.  Leaves  coarsely  toothed;  the  lower  ovate,  tapering 
into  a  margined  petiole ;  the  upper  ovate-lanceolate.  Heads 
corymbed. — Fields  and  meadows. 

19.   DIPLOPAP'PUS.      DotmLB-BBISTLED  AsTRB. 

D.  nmbella'tus.  Stem  smooth,  leafy  to  the  top,  t»ll,  simple. 
Leaves  lanceolate,  long-pointed.  Heads  very  numerous  in  ilat 
compound  corymbs. — Moist  thickets. 

90.  HBLB'IVIUM.     SnbbZX-WXSD. 

H.  autumnale.  (Sneeze- weed.)  Stem  nearly  smooth. 
Leave*  lanccoUte,  toothed.  Disk  globular. — Low  river-  und 
lAke-margina. 

ai.  tBUCAFf'TIIEMUM.     Oz-BTS  DaiBT. 

L.  vnlga're.  (Ox-ky«  Daisy.  WiuTK-wEEn.)  Stem  erect, 
naked  above,  bearing  A  single  largo  head.  Leaves  pinnutifld  oi 
cut- toothed,  the  lowest  spathulate,  the  others  partly  clasping.— 
Pssturea  and  o^d  Belds. 
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aa.  MARtJ'TA.    Mat-weed. 
M.  Cot'ula.  (CoMMOK  Mat- WEED.)    Stem  branching.   Leaves 
thrice-pinnate,  finely  dissected.— Roadsides  everywhere. 

as.  RUDBECK'IA.     COKB-FLOWEB. 

1.  R.  lacinia'ta.  Rays  linear,  1-2  inches  long,  drooping. 
Dish  greenish-yellow.  Stem  tall,  smooth,  branching.  Lowest 
leaves  pinnate,  of  5-7  lobed  leaflets  ;  upper  ones  3-5  parted,  or 
the  uppermost  undivided  and  generally  ovate.  Heads  terminal, 
long-peduncled. — Swamps. 

2.  R.  hir'ta.  Rays  bright  yellow.  Disk  purplish-hrown. 
Stem  very  rough-hairy,  naked  above,  bearing  single  large  heads. 
Leaves  3-ribbed,  the  lowest  spathulate,  narrowed  into  a  petiole, 
the  upper  ones  sessile. — Meadows. 

a4.  HEI.IAN  THUS.     SUN-FLOWEB. 

1.  H.  stmmo'sus.  Stem  3-4  feet  high,  smooth  below. 
Leaves  broadly  lanceolate,  rough  above  and  whitish  beneath, 
pointed,  serrate  with  small  appressed  teeth,  short-petioled. 
Rays  about  10. — Moist  copses  and  low  grounds. 

2.  H.  divarica'tus.  Stem  1-4  feet  high,  simple  or  forking 
above.  Leaves  all  opposite,  widely  spreading,  sessile,  rounded  or 
truncate  at  the  base,  ovate-lanceolate,  S-nerved,  long-pointed, 
serrate,  rough  on  both  sides.  Heads  few,  on  short  peduncles. 
Rays  about  12. — Open  thickets  and  dry  plains. 

3.  H.  decapet'alus.  Stem  3-6  feet  high,  branching,  smooth 
below,  rough  above.  Leaves  tJiin,  green  on  both  mdes,  ovate, 
coarsely  serrate,  pointed,  abruptly  contracted  into  short  margined 
petioles.     Rays  usually  10. — Thickets  and  river-banks. 

as.  BIDENS.    Bub-Makiqold. 

1.  B.  frondo'sa.  (Common  Beggar -ticks.)  Says  none. 
Achenes  flat,  wedge-obovate,  eiliate  on  the  margins  with  bristles 
pointing  upward,  2-awned.  Stem  tall,  branched.  Leaves  thin, 
long-petioled,  pinuately  3-5  divided,  the  leaflets  ovate-lanceolate, 
pointed,  serrate. 

2.  B.  conna'ta.  (  Swamp  Beooab-ticks.)  Ray$  none. 
Aclienes  flat,  narrowly  wedge-shaped,  2-4  awned,  eiliate  with 
mimUe  bristles  pointing  downwards.     Stem  1-2  feet  high,  smooth. 
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Leaves  lanceolate,  pointed,  serrate,  tapering  and  connate  at  the 
base,  the  lowest  often  3-parted  and  decurrent  on  the  petiole. — 
In  shallow  water  and  low  grounds. 

3.  B.  cer'nua.  (Smaller  Bur-Marigold.)  Jiays  short,  pale 
yellow.  Acbenes  flat,  wedge-obovate,  ^-aimcrf,  ciliale  mth  hriatles 
pointing  downwards.  Stem  nearly  smooth,  5-10  inches  high. 
Leaves  all  simple,  lanceolate,  unequally  serrate,  hardly  connate. 
Heads  nodding, — Wet  places. 

4.  B.  clirysaiitlieinoi'des.  (Larger  Bur- Marigold.)  Rays 
an  inch  long,  showy,  golden  yellow.  Acheues  wedge-shaped,  2-4 
awned,  bristly  downwards.  Stem  smooth,  6-30  inches  high, 
erect  or  ascending.  Leaves  lanceolate,  tapering  at  both  ends, 
connate,  regularly  serrate. — Swamps  and  ditches. 

5.  B.  Beck'iL  (Water  Marigold.)  Aquatic.  Stems  long 
and  slender.  Inmiersed  leaves  dissected  into  fine  hair-like 
divisions ;  those  out  of  water  lanceolate,  slightly  connate, 
toothed.  Hays  showy,  golden  yellow,  larger  than  the  in\  olucre. 
Achenes  linear,  bearing  j^rS  very  long  awns  barbed  towards  the 
apex. — Fond*  and  slow  streams. 

ae.  ACHILI«K'A.    Yarrow. 
A.    Millefolium.     (Milfoil.)    Stems   simple.     Leaves  dis- 
sected  into  fine   divisions.     Corymb   flat-topped.     Rays  only  4 
or  5,  short. — Fields  and  along  fences  ;  very  common. 

ar.  POIiYM'NIA.     Leat-Cop. 
P.  Canadensis.     A  coarse  clammy-hairy  herb.     Lower  leaves 
opposite,    pctioled,  pinnatifid  ;   the  upper  alternate,  angled  or 
lobed.     Heads  stnall ;  rays  pale  yellow. — Shaded  ravines,  south- 
westward. 

jes.  SII/PHIUM.    Robin-Plant, 
8.    perfolia'tum    (Ctt-Plant)    is    found    in    sooth-wostcni 
Ontario.     Stem  stoat,    square,   4-8  feet    high.     Leaves  ovate, 
coarsely  toothed,  the  upper  ones  united  by  their  bases. 

aO.    liAMP'SAISA.      NiPPLE-WOBT, 

L.  COnunn'nis.  Very  slender  and  branching.  Loaves  angled 
or  toothed.  Heads  small,  loosely  pauioled. — Borders  of  springM ; 
itot  oommon. 
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30.  CICHO'RIUM.     StJCCOBT.     CiCHOBT. 

C.  In'tybus.  Stem-leaves  oblong  or  lanceolate,  partly  clasp* 
ing  ;  radical  ones  runcinate. — Roadsides  and  waste  places. 

31.  liBON'TODDiy.    Fall  Dandelion. 

L.  antumnale.  (Fall  Dandelion.)  Leaves  lanceolate, 
laciniate- toothed  or  pinnatifid.  Scape  branched. — Roadsides  and 
waste  places  ;  not  common. 

3a.  HIERA'CIUM.     Hawkweed. 

1.  H.  Canadense.  (Canada  Hawkweed.)  Heads  larg6. 
Stem  simple,  leafy,  corymbed,  1-3  feet  high.  Peduv<:les  downy. 
Leaves  ovate-oblong,  with  a  few  coarse  teeth,  somewliat  hairy, 
sessile,  or  the  uppermost  slightly  clasping.  Achejies  tapering 
towards  the  base. — Dry  banks  and  plains. 

2.  H.  scabrum.  (Rough  H.)  Ueada  small.  Stem  stout, 
1-3  feet  high,  rough-hairy,  corymbose.  Peduncles  and  involucre 
densely  clothed  with  dark  bristles.  Achenes  not  tapering. — Sandy 
woods  and  thickets. 

3.  H.  veno'sum  (Rattlesnakb-weed),  with  a  smooth  naked 
scape  (or  bearing  one  leaf),  and  a  loose  corymb  of  very  slender 
peduncles,  is  found  in  the  Niagara  region. 

33.  WAB'AIjtlS.    Rattlesnakb-boot. 

1.  N.  albus.  (White  Lettuce.)  Heads  8-12  flowered. 
Pappus  deep  cinnamon-coloured.  Stem  2-4  feet  high,  smooth 
and  glaucous,  corymbose-paniculate.  Leaves  triangular-halbcnl 
shaped,  or  3-6  lobed,  the  uppermost  oblong  and  uu<livided.— 
Rich  woods. 

2.  N.  altissimns.  (Tall  White  Lettucts.)  Heads  6-6 
flowered.  Pappus  pale  straw-coloured.  Stem  taller  but  more 
slender  than  in  No.  1,  wiUi  a  lony  leajy  panicle  at  the  summit. — 
Rich  woods. 

34.  TARAX'ACUM.     DANDELION. 

T.   Dens-leo'nis.     (Common    Dandelion.)    Outer  involucre 
reflexed.     Leaves  runcinate. — Fields  everywhere. 
35.  IjACTI'TA.    Lettuce. 

L.  Oanadensis.  (Wild  LKnucE.)  Heads  numerous,  in  a 
long  and  nairow  naked  panicle.     Stem   stout,  smooth,  hollow, 
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4-9  feet  high.  Leaves  mostly  runcinate,  partly  clasping,  pale 
beneath  ;  the  upper  entire.  Acbenes  longer  than  their  beaks.  — 
Borders  of  fields  and  thickets. 

36.  MULGE'DIUM.     FaLSB  OB  BlTTB  LETTTTCa. 

M.  leucophae'um.  Stem  tall  and  very  leafy.  Heads  in  a 
dense  compound  panicle. — Borders  of  damp  woods  and  along 
fences. 

ST.  SONCHUS.    Sow-TmsTLB. 

1.  8.  olera'ceus.  (Common  Sow-Thistle.)  Stem-leaves  run- 
cinate, slightly  toothed  with  soft  spiny  teeth,  clasping ;  the 
auricles  acxUe. — Manured  soil  about  dwellings. 

2.  S.  asper.  (Spint-leaved  S.)  Leaves  hardly  lobed,  fringed 
with  soft  spines,  clasping  ;  the  auricles  rounded.  Achenes  mar- 
gined.— Same  localities  as  No.  1. 

3.  S.  anrensis  (Field  S.),  with  bright  yellow  flowers  and 
bristly  involucres  and  peduncles,  is  found  eastward. 

Obder  XLVn.  LOBELLA.'CE^.  (Lobblla.  Family.) 
Herbs,  with  milky  acrid  juice,  alternate  leaves,  and  loosely 
racemed  flowers.  Corolla  irregular,  5-lobed,  the  tube  split 
doum  one  side.  Stamens  6,  syngenesious,  and  commonly  also 
monadelphous,  free  from  the  corolla.  Calyx-tube  adherent  to 
the  many-seeded  ovary.     Style  1.     The  only  genus  is 

LOBB'IjIA.    Lobelia. 

1.  L.  cardinalis.  (Cardinai.-flowbb.)  Corolla  large,  deep 
red.  Stem  simple,  2-3  feet  high,  smooth.  Leaves  oblong-lan- 
ceolate, slightly  toothed.  Bracts  of  the  flowers  leaf- like. — Low 
grounds. 

2.  L.  syphilit'ica.  (Orkat  Lobelia.)  Corolla  rather  large, 
Ught  bfue.  Stem  hairy,  simple,  1-2  feet  high.  Leaves  thin, 
acute  at  both  ends,  serrate.  Calyx-lobes  half  as  long  as  the 
corolla,  the  tube  homi&pherioal.  Flowers  in  a  dense  spike  or 
raceme. — Ix)w  grounds. 

8.  L.  infla'ta.  (Indian  Tobacco.)  Flowers  small,  |  of  an 
inch  long,  pale  blue.  Stem  loafy,  branchimj,  8-18  inchos  high, 
pubescent.  LoavnH  ovate  or  oblong,  toothed.  Pods  inflated. 
liacemea  lec^/y.—Dry  fields. 
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4.  L.  spica'ta.  Flowers  small,  J  of  an  iiu^  long,  -pah  blue. 
Stem  slender,  erect,  simple,  1-3  feet  high,  minutely  pubescent 
below.  Leaves  barely  toothed,  the  lower  spathulate  or  obovate, 
the  upper  reduced  to  linear  bracts.  Raceme  long  and  naked. — 
Sandy  soil. 

5.  L.  Kal'mii. — Flowers  small,  J  of  an  inch  long,  light  blue. 
Stem  low,  4-18  inches  high,  very  slender.  Pedicels  filiform,  as 
long  as  the  flowers,  with  2  minute  bractlets  above  the  middle. 
Leaves  mostly  linear,  the  radical  ones  spathulate  and  the  upper- 
most reduced  to  bristly  bracts. — Wet  rocks  and  banks,  chiefly 
northward. 

6.  L.  Dortman'na  (Watsb  Lobelia),  with  small  leaves  all 
tufted  at  the  root,  and  a  scape  6  or  6  inches  long  with  a  few 
small  light-blue  pedicelled  flowers  at  the  summit,  occurs  in  the 
shallow  borders  of  ponds  in  Muskoka. 

OedbbXLVIII.    CAMPANULA'CE^.    (Campanula  F.  ) 

Herbs  with  milky  juice,  differing  from  the  preceding  Order 

chiefly  in  having  a  regular  5-lobed  corolla  {bell-shaped  or  wheel- 

aha/ped),  separate  stameiu  (5),  and  2  or  more  {with  its,  3) 

stigmas. 

Synopsla  of  the  Oenera. 

1.  Campan'ala.    Oalyx  S-oleftb    OorolU  generally   bell-8b»ped,   6-Iobed. 

Pod  short. 
S.  Specula'ria.    Calyx  6-oleft    Corolla  nearly  wheel-shaped,  6-lob«d.    Pod 

prismatiio  or  oblong. 

1.  CAMPANULA.    Bell-flowib. 

1.  0.  rotundifolia.  (Harebell.)  Flowers  blue,  loosely 
panicled,  on  long  slender  peduncles,  nodding.  Stem  slender, 
branching,  several-flowered.  Root-leaves  round-heart-shaped  ; 
stem-leaves  linear.     Calyx-lobes  awl-shaped. — Shaded  cliffs. 

2.  0.  aparinoi'des.  (Marsh  Bellfloweb.)  Flowers  wlUte 
or  nearly  so,  about  J  of  an  inch  long.  Stem  very  slender  and 
weak,  few- flowered,  angled,  roughened  backwards.  Leaves  linear- 
lanceolate.  Calyx-lobes  triangular. — Wet  places  in  high  grass. 
The  plant  has  the  habit  of  a  Galium. 

3  C.  America'na.  (Tall  Bellfloweb.)  Flowers  light  blue, 
about  an  inch  across,  crowded  in  a  leafy  spike.     Corolla  deeply 
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5-lobed.     Style  long  and  curved.     Stem  3-6  feet  high,  simpl 
Leaves  ovate  or  ovate-lanceolate,  taper-pointed,  serrate. — ^Mou  < 
rich  soiL 

a.  SPBJCXJIiA'RIA.     VeKUS'B  L0OEIKO-OI.A.SS. 

S.  perfolia'ta.  Flowers  purplish-blue,  only  the  later  or  uy  ^yer 
ones  expanding.  Stem  hairy,  3-20  inches  high.  Leaves  ro  .nd- 
ish  or  ovate,  clasping.  Flowers  solitary  or  2  or  3  together '  i  the 
axils. — Sterile  open  ground,  chiefly  south-westward. 

Ordeb  XLIX.     ERICA'CEiE.    (Heath  Famil    ) 

Chiefly  shrubs,  distinguished  by  the  anthers  openii  j,  as  a 
rule,  by  a  pore  at  the  top  of  each  cell.  Stamens  (as  in  the  two 
preceding  Orders)  free  from  the  corolla,  as  many  or  twice  as 
many  as  its  lobes.  Leaves  simple  and  usually  alternate. 
Corolla  in  some  cases  polypetalous. 

Nynopnlfl  of  the  Genera. 

Suborder  L    VACCINIE^.    (WnoRr-iiiBERRY  Family.) 
Calyx-tube  adherent  to  the  ovary.     Fruit  a  <  erry  croumed  with  the 
calyx-teeth. 

1.  Oaylaaiin'cln.    Stamens  10,  the  anthers  opeij-.Ag  hy  a  pore  at  the  apex. 

Corolla  tubular,  ovoid,  the  border  5-cloft  Berry  lOcelled,  lO-iteeded. 
Flowers  white  with  a  red  tinge.  Leava.  covered  with  resinoiu  dots. 
Branching  shrubs. 

2.  Tnccin'lam.    Stamens  8  or  10,  the  anthers  prolonged  upward  into  tubes 

with  a  pore  at  each  apex.  Corolla  deeply  4-partod  and  revolute,  or 
cylindrical  with  the  limb  5-toothed.  Berry  4-cellod,  or  more  or  less  com- 
pletely 10-celled.  Flowers  white  or  reddish,  solitary  or  in  short  racemes. 
Shrubs. 
8.  Chiog'cnea.  8t».mena  8,  each  anther  t-pointed  at  the  apex.  Corolla  bell- 
shaped,  deeply  1,-eU/t.  Limb  of  the  calyx  4-partod.  Flowers  very  small, 
nodding  from  the  axils,  with  2  bractlets  under  the  calyx.  Berry  white, 
4-oelled.    A  trailing  sloiulor  evergreen. 

Suborder  II.    ERICINE.<iB.     (Heath  Family  Proper.; 
Calyx  free  from  the  ovary.     Shrub$  or  tmall  trtM.     Corolla 
gamopetalouH,  except  in  No.  10. 

i.  Arrl«alnph'yl<»a.  Corolla  urn-shaped,  the  limb  R-tooth«d,  rivoluta 
Stamen*  10,  theantheni  each  with  2  rofloxod  awns  on  the  back.  Pruit  a 
barry-llke  drupe,  ft-10  smUmL    A  trailing  thlok-leavad  ertrgrMK,   <rit)) 
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6.  fiplgse'ft.    Corolla  salver-shaped,  hairy  inside,  rose-coloured.    Stamens 

10 ;  filaments  slender  ;  anthers  awnless,  opening  lengthwise.  Calyx  o 
5  pointed  and  scale-like  nearly  distinct  sepals.  A  trailing  evergreen, 
bristly  with  rusty  hairs. 
6w  Gaulthe'rla.  Corolla  ovoid,  or  slightly  urn-shaped,  6-toothed,  nearly 
white.  Stamens  10,  the  anthers  2-awned.  Calyx  6-cleft,  enclosing  the 
pod  and  becoming  fleshy  and  berry-like  in  fruit.  Stems  low  and  slender, 
leafy  at  the  summit. 

7.  Cassandra.    Corolla  cylindrical,  S-toothed.    Stamens  10,  the  anther-cells 

tapering  into  beaks  with  a  pore  at  the  apex,  awnless.  Calyx  of  5  over- 
lapping sepals,  and  2  similar  bractlets.  Pod  with  a  double  pericarp,  the 
outer  of  6  valves,  the  inner  cartilaginous  and  of  10  valves.  A  low  shrub 
with  rather  scurfy  leaves,  and  white  flowers. 
t.  Audrom'eda.  Corolla  globular-um-shaped,  6-toothed.  Calyx  of  5  nearly 
distinct  valvate  sepals,  without  bractlets.  Stamens  10  ;  the  filaments 
bearded  ;  the  anther-cells  each  with  a  slender  awn.  A  low  shrub,  with 
white  flowers  in  a  terminal  umbel. 

9.  Kal'mla.    Corolla  broadly  bell-shaped,  with  10  pouches  receiving  as  many 

anthers.    Shrubs  with  showy  rose-purple  flowers. 

10.  lie'dum.    Calyx  5-toothed,  very  small.    Corolla  of  5  obovate  and  spread- 

ing distinct  petals.  Stamens  5-10.  Leaves  evergreen,  with  revolute 
margins,  covered  beneath  with  rusty  roool. 

Suborder  III.     PYROLE^.    (Pyrola  Family.) 
Calyx  free  from  the  ovary.     Corolla  polypetalotia.    More  or  less 
herbaceous  evergreens. 

11.  Py'p«Ia.     Calyx  5-parted.     Petals  6,   concave.     Stamens  10.    Stigma 

6-lobed.    Leaves  evergreen,  clustered  at  the  base  of  an  upright  scaly- 
hracted  scape  which  bears  a  simple  raceme  of  nodding  flowers. 
IS.  nione'ses.    Petals  5,  orbicular,  spreading.    Stamens  10.    Stigma  large, 
peltate,  with  6  narrow  radiating  lobes.    Plant  having  the  aspect  of  a 
Pyrola,  but  the  scape  bearing  a  single  terminal  flower. 

13.  Chiniaph'lln.    Petals  5,  concave,  orbicular,  spreading.    Stamens  10. 

Stigma  broad  and  round,  the  border  5-crenate.  Low  plants  with  running 
underground  shoots,  and  thick,  shining,  sharply  serrate,  somewhat 
whorled  leaves.    Flowers  corymbed  or  umbelled  on  a  terminal  peduncle. 

Suborder  IV.    MONOTROPEuSl.  (Indian-Pipe  Family.) 

14.  ITIonot'ropa.    A  smooth  perfectly  white  plant,  parasitic  on  roots,  bearing 

scales  instead  of  leaves,  and  a  single  flower  at  the  summit  of  the  item. 

1.  GAYLIISSA'CIA.     HrCKLEBBRRT. 
Q.  resino'sa.    (Black  Huckleberry.)    Fruit  black,  without 
a  bloom.     Racemes  short,   1  sided,  in  clusters.     Leaves  oval  or 
oblong.     Branching  shrub  1-3  feet  high. — Low  grounds. 
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a.  VACCIWIUM.    Obanbbbbt.    Blxtsbsbbt. 

1.  V.  Oxycoc'cus.     (Small   Cranberry.)     A  creeping  or 

trailing  very  slender  shrubby  plant,  with  ovate  acute  evergreen 
leaves  only  ^  of  an  inch  long,  the  margins  revolute.  Corolla 
rose-coloured,  4-paTted,  the  lobes  reflexed.  Anthers  8.  Stem 
4r-9  inches  long.  Berry  only  aboiU  ^  of  an  inch  across,  often 
speckled  with  white. — Bogs. 

2.  v.  macrocax'poii.  (Large  or  American  Cranberry.) 
Different  from  No.  1  in  having  prolonged  stems  ( 1-3  feet  long) 
and  the  flowering  branches  lateral.  The  leaves  also  are  nearly 
twice  as  large,  and  the  berry  is  fully  ^  an  inch  broad. — Bogs. 

3.  V.  Pennsylva'nicuin.  (Dwarf  Blueberry.  )  Stem  6-15 
inches  high,  the  branches  green,  angled,  and  warty.  Corolla 
cylindrical  bell-shaped,  5-toothed.  Anthers  10.  Flowers  in  short 
racemes.  Leaves  lanceolate  or  oblong,  serrulate  with  bristly- 
pointed  teeth,  smooth  and  shining  on  both  sides.  Berry  blue  or 
black  with  a  bloom. — Dry  plains  and  woods. 

4.  V.  corymbo'sum  (Swamp-Blueberry)  is  a  tall  shrub  {Z- 
10  feet)  growing  in  swamps  and  low  grounds,  with  leaves  vary- 
ing from  ovate  to  elliptical-lanceolate,  and  flowers  and  berries 
▼ery  much  the  same  as  those  of  No.  3,  but  the  berries  ripen  later. 

8.  CHIOG'BIVBS.    Creepino  Snowberrt. 
0.  hispid'nla.     Leaves  very  small,    ovate  and   pointed,    on 
short  petioles,  the  margins  revolute.     The  lower  surface  of  the 
leaves  and  the   branches  clothed  with   rusty  bristles.     Berries 
bright  white.— Bogs  and  cool  woods. 

4.  ARCTOSTAPII'YLOS.     BeabbkbbT. 
A.  Uva-ursi.   Flowers  in  terminal  racemes.    Leaves  alternate, 
obovate  or  spatholate,   entire,  smooth.     Berry  red. — Bare  hill- 
■idea. 

5.  KPIUAS'A.    GnouND  Laubkl.    Tbailino  Arbdtub. 
E.  ro'pons.     (Maytlowkr.  )     Flowers  in   small  axillary  oIub- 
tera  from  scaly  bracts.     Leaves  evergreen,   rounded  and  heart- 
shaped,  alternate,  on  slender  petioles.     Flowers  very  fragrant. — 
Dry  woods,  in  early  spring. 
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6.  GAUI-THBJ'RIA.    Abomatic  Wintebobeen. 

G.  procum'bens.  (Tkaberry.  Winteboreek.)  Flowera 
mostly  single  in  the  axils,  nodding.  Leaves  obovate  or  oval, 
obscurely  serrate,  evergreen.  Berry  bright  red,  edible. — Cool 
woods,  chiefly  in  the  shade  of  evergreens. 

7.  CASSAIV'DRA.     Leatheb  Leat. 

C.  calycula'ta.  Flowers  in  1 -sided  leafy  racemes.  Leaves 
oblong,  obtuse,  flat. — Bogs. 

8.  AlVDROM'EDA.     AndBOMEDA. 
A.  polifo'lia.     Stem  smooth  and  glaucous,  6-18  inches  high. 
Leaves  oblong-linear,   with  strongly  revolute    margins,    white 
beneath.  — Bogs. 

9.  KAI/BIIA.    American  Lattbel. 
K.  glau'ca.    (Pale  Lattrel.)    A  straggling  shrub  about  a 
foot  high,  with  few-flowered  terminal  corymbs.     Branchlets  2- 
edged.     Leaves  opposite,  oblong,  the  margins  revolute.     Flowers 
^  an  inch  across. — Bogs. 

10.  L.E'DUM.    Labbadob  Tea. 

L.  latifolium.  Flowers  white,  in  terminal  umbel  like  clus- 
ters. Leaves  elliptical  or  oblong.  Stamens  5,  or  occasionally 
6  or  7.— Bogs. 

11.  PT'ROIjA.    Wintebobeen.     Shin-leap. 

1.  p,  rotundifo'lia.  Leaves  orbicular,  thick,  shining,  usually 
shorter  than  the  petiole.  Calyx-lobes  lanceolate.  Flowers  white 
or  in  one  variety  rose-purple. — Moist  woods, 

2.  P.  ellip'tica.  (Shin-leaf.)  Leaves  elliptical,  thin,  dull, 
usually  longer  than  the  margined  petiole.  Flowers  greenish-white, 
— Rich  woods. 

3.  P.  secunda.  Easily  recognized  by  the  flowers  of  the  denst 
raceme  being  all  turned  to  one  side.  Style  long,  protruding. — 
Rich  woods. 

4.  P.  chloran'tha  has  small  roundish  dull  leaves,  converging 
greenish-white  petals,  and  the  anther  cells  contracted  below  Uu 
port  into  a  disUact  neck  or  horn. — Open  woods. 
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la.  MOIVE'SBS.    One-flowered  Pybola. 
M.   nniflo'ra.      Leaves  thin,   rounded,   veiny,   and    serrate. 
Scape  2-4  inches  high,  bearing  a  single  white  or  rose-coloured 
flower. — Deep  woods. 

13.  CHTMAPHTLA.     Pipsissewa. 

0.  Tim'bella'ta.  (Prince's  Pine.)  Leaves  wedge-lanceolate, 
acute  at  the  base.  Peduncles  4-7-flowered.  Corolla  rose-  or 
flesh-coloured. — Dry  woods. 

14.  MONOT  ROPA.    Indian  Pipe.    Pine-bap. 

M.  nniflo'ra.  (Indian  Pipe,  Corpse- Plant.)  Smooth, 
waxy- white,  turning  black  in  drying. — ^Dark  rich  woods. 

Order  L.    AQUTPOLIACE^.    (Holly  Familt.) 

Shrubs  or  small  trees,  with  small  axillary  polygamous  or 
dioecious  flowers,  the  parts  mostly  in  fours  or  sixes.  Calyx 
very  minute,  free  from  the  ovary.  Stamens  alternate  with 
the  petals,  attached  to  their  base,  the  C(jrolla  being  almost 
polypetalous.  Anthers  opening  lengthwise.  Stigma  nearly 
sessile.     Fruit  a  berry-like  4-8-seeded  drupe. 

1.  ILEX.    Holly. 

1.  verticilla'ta.  (Black  Alder.  Winterberry.)  A  shrub 
with  the  greenish  flowers  in  sessile  clusters,  or  the  fertile  ones 
solitary.  Parts  of  the  flower  mostly  in  sixes.  Fruit  bright  red. 
Leaves  alternate,  obovate,  oval,  or  wedge-lanceolate,  pointed, 
veiny,  serrate. — Swamps  and  low  grounds. 

a.  NBnioPAiV'TiiBS.  Mountain  Hollt. 
N.  Oanadensis.  A  branching  shrub,  with  grey  bark,  and 
alternate  oblong  nearly  entire  smooth  leaves  on  slender  petioles. 
Flowen  on  long  slender  axillary  peduncles,  mostly  solitary. 
Petals  4-6,  oblong-linear,  dwlinct.  Fruit  light  red. — Ikloist 
woods. 

Obdbr  LL     PLANTAGIWA'CEJE.    (Plantain  Family.) 

Herbs,  with  the  loaves  all  radical,  and  the  flowers  in  a 
eloM  ipike  at  the  lummit  of  a  naked  soape      Calyx  of  4 
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sepals,  persistent.      Corolla  4-lobed,  thin  and  membrana- 
ceous, spreading.     Stamens  4,  usually  with  long  filaments, 
inserted  on  the  corolla.     Pod  2-celled,   the  top  coming  off 
like  a  lid.     Leaves  ribbed.     The  principal  genus  is 
PliAWTA'GO.    Plantain.    Eib-Gbass. 

1.  P.  major.  (Common  P.)  Spike  long  and  slender.  Leaves 
5-7  ribbed,  ovate  or  slightly  heart-shaped,  loith  channelled 
petioles. — Moist  ground,  about  dwellings. 

2.  P.  lanceola'ta.  (Rib-Grass.  English  Plantain.)  Spiie 
thick  and  dense,  short.  Leaves  3-5  ribbed,  lanceolate  or  lanceo- 
late-oblong. Scape  grooved,  long  and  slender. — Dry  fields  and 
banks. 

3.  P.  marit'ima,  var.  juncoides,  with  very  narrow  and 
slender  spike,  and  linear  ficshy  leaves,  is  found  on  the  sea-coast 
and  Lower  St.  Lawrence. 

Obder  LII.     PRIMULA'CEJE.    (Primrosk  Famtlt.) 

Herbs  with  regular  perfect  flowers,  well  marked  by  having 
a  stamen  before  each  petal  or  lobe  of  the  corolla  and  inserted 
on  the  tube.  Ovary  1-celled,  the  placenta  rising  from  the 
base.     Style  1 ;  stigma  1. 

Synopsia  of  the  Genera. 
1.  Prim'nla.  Leaves  all  in  a  cluster  at  the  root.  Flowers  In  an  umbel  at 
the  summit  of  a  simple  scape.  Corolla  salver-shaped.  Stamens  6,  in- 
cluded. 
2-  Trienta'lln.  Leaves  in  a  whorl  at  the  summit  of  a  slender  erect  stem. 
Calyx  usually  7-parted,  the  lobes  pointed.  Corolla  usually  7-parted, 
spreadinp:,  without  a  tube.  Filaments  united  in  a  ring  below.  Flowers 
usually  only  one,  white  and  star-shaped. 

8.  I^ynimach'la.  Leafy -stemmed.  Flowers  yellow,  axillary  or  in  a  terminal 
raceme.  Calyx  usually  5-parted.  Corolla  wheel-shaped,  mostly  6-parted, 
and  sometimes  polypetalous. 

4.  Anngal'lli*.    Low  and    spreading.    Leaves  opposite  or  whorled,  entire. 

Flowers  variously  coloured,  solitary  in    the   axils.     Calyx   6-parted. 
Corolla  wheel-shaped,  5-parted.     Filaments  bearded. 

5.  Saiii'oliio.    Smooth  and  spreading,  6-10  inches  high.    Corolla  bell-shaped 

Spartud,  with  5  sterile  fllanieiits  in  the  sinuses.     Calyx  partially  atC 
herent  to  the  ovary.     Flowers  very  small,  white,  racemed.     Leavet 


82  OOMHON  OANAIXAM  WILD  ViiASn. 

1.  PRDiaTIjA.    Pmmrosb.    Cowslip. 

1.  P.  farino'sa.  (Bibd's-bye  P.)  Lower  Burface  of  the  leaves 
covered  with  a  white  mealiness.  Corolla  lilac  with  a  yellow 
centare. — Shore  of  Lake  Huron,  and  northward. 

2.  P.  Mistassin'ica.  Leaves  not  mealy.  Corolla  flesh 
coloured,  the  lobes  obcordateu — Shores  of  the  Upper  Lakes,  and 
northward. 

a.  TRIBNTA'US.    Ohiokwbbd-Wintergbbkk. 
T.  America'na.    (Stae-Flowbb.)    Leaves  thin  and  veiny, 
lanceolate,  tapering  towards  both  ends.     Petals  pointed. — Moist 
woods. 

3.  liYSIMACH'IA.     LooSESTRIM. 

1.  L.  thyrsiflo'ra.  (Tufted  Looskstkife.)  Flowers  in  spike- 
like clusters  from  the  axils  of  a  few  of  the  upper  leaves.  Petals 
lance-linear,  purplish-dotted,  as  many  minute  teeth  between  them. 
Leaves  scale-like  below,  the  upper  lanceolate,  opposite,  sessile, 
dark-dotted. — Wet  swamps. 

2.  L.  stricta.  Flowers  on  slender  pedicels  in  a  long  terminal 
raceme.  Petals  lance-oblong,  streaked  with  dark  lines.  Leaves 
opposite,  lanceolate,  acute  at  each  end,  sessile,  dark-dotted. — 
Low  grounds. 

3.  L.  CLUadrifolia.  Flowert  on  long  slender  peduncles  from 
the  axils  of  the  upper  leaves.  Petals  streaked.  Leaves  in  whorls 
of  4  or  5,  ovate-lanceolate,  dark-dotted. — Sandy  soil. 

4.  L.  cilia'ta.  Flowers  nodding  on  slender  peduncles  from 
the  upper  axils.  Petals  not  streaked  or  doited.  Loaves  opposite, 
not  dotted,  ovate-Ianoeolate,  pointed,  cordate  at  the  base,  on  Umg 
fringed  petioles. — Low  grounds. 

6.  L.  longifo'lia.    Petals  not  streaked  or  dotted.    Stem-leaves 
sessile,  narrowly  linear,  S-4  indies  long,  the  margins  sometimes 
revolute.    Stem  4-angled. — Moist  soil,  chiefly  northward. 
4.  AIVAGAIVItlS.    FnfPXBNBI.. 

A.urensis.  (Common  Pimpernel.)  Petals  obovate, ^inflfed 
with  minute  teeth,  mostly  bluish  or  purplish.  Flowen  closing  at 
the  approach  of  rain.  Laavee  ovate,  soaaile. — Sandy  fields  and 
gankn  MiL 
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5.  SAM'OSAJS.    Watbb  Piio>brneIj.    Bbook-weed. 

S.  Valeran'di,  var.  Americanus.  Stem  slender,  diffusely 
branched.  The  slender  pedicels  each  with  a  braotlet  at  the 
middle.  — Wet  places,  diiefly  eastward. 

Ordbb  LIII.    LENTrBUIjA'CE^.     (Bladdbbwobt  F.) 

Small  aquatic  or  marsh  herbs,  with  a  2-lipped  calyx  and  a 
personate  corolla  with  a  spur  or  sac  underneath.  St.amens 
2.  Ovary  as  in  Primulacese.  Chiefly  represented  by  the 
genus 

TTTBlOiriiA'RIA.    Bladdbbwobt. 

1.  U.  vulga'ris.  (Grbatkb  Blacderwort.)  Immersed  leaves 
crowded,  finely  dissected  into  capillary  divisions,  furnished  with 
small  air-bladders.  Flowers  yellow,  several  in  a  raceme  on  a 
naked  scape.  Corolla  closed  ;  the  spur  conical  and  shorter  than 
the  lower  lip. — Ponds  and  slow  waters. 

2.  U.  interme'dia.  Immersed  leaves  4  or  5  times  forked, 
the  divisions  linear-awl-shaned,  minutely  bristle-toothed  on 
the  margin,  not  bladder-bearing,  the  bladders  being  on  leafless 
branches.  Stem  3-6  inches  long.  Scape  very  slender,  3-6  inches 
long,  bearing  few  yellow  flowers.  Upper  lip  of  the  corolla  much 
longer  than  the  palate  ;  the  xpvr  closely  pressed  to  the  broad  lower 
itp.—  Shallow  waters. 

8.  U.  comu'ta,  with  an  awl-shaped  spur  turned  downward 
and  outward,  and  the  lower  lip  of  the  corolla  helmet-shaped,  is 
found  towards  the  sea-coast.  Flowers  yellow.  Leaves  awl- 
shaped. 

Order  LIV.     OBOBANOHA'CE-ffi!.    (Broom-rapb  F.) 

Parasitic  herbs,  destitute  of  green  foliage.  Corolla  more 
or  less  2-lipped.  Stamens  didynamous.  Ovary  1-celled 
with  2  or  4  parietal  placentae,    many-seeded. 

1.  KPIPHK'GUS.    Beech-dbops. 
E.  Virginia'na.    A  yellowish-brown  branching  plant,  par- 
asitic on  the  roots  of  beech-trees.     Flowers  racemose  or  spiked  ; 
the  upper  sterile,  with  long  corolla  ;  the  lower  fertile,  with  short 
ooroUa. 
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a.  CONOPH'OlilS.  Squaw-boot. 
C.  Anerica'na.  A  chestnut-coloured  or  yellow  plant  found 
in  clusters  in  oak  woods  in  early  summer,  3-6  inches  high  and 
rather  less  than  an  inch  in  thickness.  The  stem  covered  with 
fleshy  scales  so  as  to  resemble  a  cone.  Flowers  under  the  upper 
scales  ;  stamens  projecting. 

Okdeb  LV.     SCBOPHULABIA'CE^.    (Fiqwoet  P.) 

Herbs,  distinguished  by  a  2-lipped  or  more  or  less  irregular 
corolla,  stamens  usually  4  and  didynamous,  or  only  2,  (or  in 
Verbascum  5,)  and  a  2-celled  and  usually  many -seeded  ovaiy. 
Style  1 ;  stigma  entire  or  2-lobed. 

STUopeils  of  the  Genera* 
•  CoroUa  wheel-shaped,  and  only  slightly  irregular. 
U  Terbns'cnn*.    Stament  (with  anthers)  5.    Flowers  in  a  long  terminal 
spike.    Corolla  5-parted,  nearly  regular.    Filaments  (or  some  of  them) 
woolly. 
%,  Ycron'lca.    Stament  only  t ;  filaments  long  and  slender.    Corolla  mostly 
4-parted,  nearly  or  quite  regular     Pod  flnttisb.    Flowers  solitary  in  the 
axils,  or  forming  a  terminal  raceme  or  spike. 

•    •    CoroUa  t-lipped,  or  tubular  and  irregular, 

*-  Upper  Up  of  the  corolla  embracing  the  lower  in  the  bud,  except  occasionally 

in  raimnliM. 

S.  Ijina'ria.  CoroUa  personate  (Fig.  143,  Tart  I.),  with  a  long  sptur  beneath. 
Stamens  4.    Flowers  yellow,  In  a  crowded  raceme. 

4.  Scrophiila'rin.  Corolla  tubular,  somewhat  inflated,  R-lobed  ;  the  It  up- 
per lobes  erect,  the  lower  one  spreading.  Stamcna  with  anthers  4,  the 
rudiment  of  a  fifth  in  the  form  of  a  scale  on  the  upper  lip  of  the  corolla. 
Flowers  small  and  dingy,  forming  a  narrow  terminal  panicle.  Stem  4- 
sidod. 

t.  Chvio'nti.  Corolla  Inflatcd-tubohkr  (Fig.  142,  Part  I.)  Stamens  4,  with 
woolly  filaments  and  anthers,  and  a  fifth  filament  without  an  anther. 
Flowers  white,  in  a  clove  terminal  Hpike. 

$,  Pcnlalr'mon.  Corolla  2-llppid,  gra<Iually  wiilcnlng  upwards,  fitamons 
4,  with  a  fifth  storllo  filament,  the  latter  yellow-bearded.  Flowers  white 
or  purplish,  in  a  looxo  {fanlcle. 

t,  ITIlin'iilua.  Calj/x  SanyUd  and  S-toothcd.  Upper  lip  of  the  oorolla  erect 
or  rcfluxe<lsprua<lltig,  tlic  lowurspreadlng.SIobed.  Stamens  4,  alike;  no 
ruditnrnt  »/  a  /i/th.  Htlgtua  S-llpp«d.  Flowers  blue  or  yellow,  solitar}' 
on  axillary  poduncles. 
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'Jrati'ola.  Corolla  tubular  and  2-lipped.  Stamens  teith  anthers  onlp  t, 
included.  Flowers  with  a  yellowish  tube,  on  axillary  peduncles,  solitary. 
Style  dilated  at  the  apex. 
•—  -t-  Lower  lip  of  the  corolla  embracing  the  upper  in  the  hud. 
.'  .'.crar'dln.  Corolla  funnel-form,  swelling  above,  the  6  spreading  lobes 
more  or  less  unequal.  Stamens  4,  strongly  didynanwus,  hairy.  Style 
long,  enlarged  at  the  apex.  Flowers  purple  or  yellow,  solitary  on  axil, 
lary  peduncles,  or  sometimes  forming  a  raceme. 

I  I.  Castillc'la.   Corolla  tubular  and  2-lipped,  its  tube  included  in  the  tubular 

and  flattened  calyx ;  the  upper  lip  long  and  narrow  and  flattened 
laterally,  the  lower  short  and  3-lobed.  Stamens  4,  didynamous.  Floral 
leaves  scarlet  in  our  species.    Corolla  pale  yellow. 

II  Kuphra'sla.    Calyx  U-cl^t.    Upper  lip  of  the  corolla  erect,  the  lower 

spreading.  Stamens  4,  under  the  upper  lip.— Very  small  herbs,  with 
whitish  or  bluish  spiked  flowers.  (Chiefly  on  the  sea-coast,  and  north  of 
Lake  Superior.) 

12  Khinan'lhus.  CaltfX  flat,  greatly  inflated  in  fruit,  i-toothed.  Upper 
lip  of  the  corolla  arched,  flat,  with  a  minute  tooth  on  each  side  below 
the  apex.  Stamens  4.  Flowers  yellow,  solitary  in  the  axils,  nearly  ses- 
sile, the  whole  forming  a  crowded  l-sided  spike.  (Cliiefly  on  the  sea- 
coast,  and  north  of  Lake  Superior.) 

13.  Pedlcula'rlfi.    Calyx  split  in  front,  not  inflated  in  fruit.    Corolla  2- 

lipped,  the  upper  lip  arched  or  hooded,  incurved,  flat,  2-toothed  under 
the  apex.    Stamens  4.    Pod  flut,  somewhat  sword-shaped. 

14.  lTI«'lanipj'ruiii.    Calyx  U-cle/t,  the  lobes  sharp-pointed.    Corolla  g^reen- 

ish-yellow  ;  upper  lip  arched,  compressed,  the  lower  3-Iobed  at  the  apex. 
Stamens  4  ;  anthers  hairy.  Pod  1-4  seeded,  flat,  oblique.  Upper  leaves 
larger  than  the  lower  ones  and  fringed  with  bristly  teeth  at  the  base. 

1.  VERBAS'CUM.     MuLLEIN. 

1.  V.  Thap'sus.  (Common  Mullkin.)  A  tall  and  rery 
woolly  herb,  with  the  simple  stem  winged  by  the  decurrent  bases 
of  the  leaves.  Flowers  yellow,  forming  a  dense  spike. — Fields 
and  roadsides  everywhere. 

2.  V.  Blatta'ria.  (Moth  M.)  Stem  slender,  nearly  smooth. 
Lower  leaves  petioled,  doubly  serrate  ;  the  upper  partly  clasping. 
Flowers  whitish  with  a  purple  tinge,  in  a  loose  raceme.  Filamentt 
all  violel-bearded. — Roadsides;  not  common  northward. 

a.  VERON'ICA.    Speedwell. 
1.  V.  America'na.    (American  Brooklime.)    Flowers  pale 
blue,    in   opposite   axiUMy    racemes.     Leaves  mostly  petioled, 
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thlokish,  serrate.    Pod  ttooUen. — A  common  plant  in  brooka  and 
ditches. 

2.  v.  Anagallis  (Watbb  Speedwbll)  is  much  like  No.  1, 
but  the  leaves  are  sessile  with  a  heart-shaped  base. 

3.  V.  scutella'ta.  (Mabjsh  S.)  Flowers  pale  blue,  in 
racemes  chiefly  from  alternate  axils.  Leaves  sessile,  linear, 
opposite,  hardly  toothed.  Racemes  1  or  2,  slender  and  zigzag. 
Flowers  few.     Pods  very  flat,  notched  at  both  ends. — Bogs. 

4.  V.  officinalis.  (Common  S.)  Flowers  light  blue.  Stem 
prostrate,  rooting  at  the  base,  pubescent.  Leaves  short-petioled, 
obovate-elliptical,  serrate.  Racemes  dense,  chiefly  from  alter- 
nate axils.  Pod  obovate-triangular,  notched. — Hillsides  and 
open  woods. 

5.  V.  serpyllifolia.  (Thyme- leaved  S.)  Flowers  whitish 
or  pale  blue,  in  a  loose  terminal  raceme.  Stem  nearly  smooth, 
branched  at  the  creeping  base.  Leaves  obscurely  crenate,  the 
lotoest  petioled.  Pod  flat,  notched. — Roadsides  and  fields.  Plant 
only  2  or  3  inches  high. 

6.  V.  peregri'na.  (Neokweed.)  Flowers  whitish,  solitary 
in  the  axils  of  the  upper  leaves.  Whitish  corolla  shorter  than  the 
calyx.  Stem  4-9  inches  high,  nearly  smooth.  Pod  orbicular, 
slightly  notched. — Waste  places  and  cultivated  grounds. 

7.  V.  arven'sis.  (CoaN  Speedwell.)  Flowers  (blue)  as  in 
No.  6,  but  tJie  stem  ia  hairy,  and  the  pod  inversely  heart-shaped. 
— Cultivated  soiL 

3.  MNAIUA.    Toad-Flax. 

L.  vulga'ris.  (Toad-Flax.  Bcttee  and  Egos.)  Leaves 
crowded,  linear,  pale  green.  Corolla  pale  yellow,  with  a  deeper 
yellow  or  orange-coloured  palate. — Roadsides. 

4.  SCUOPHl'LA'RIA..     FtOWOBT. 

8.  nodo'sa.  Stem  smooth,  3-4  foot  high.  Leaves  ovat«  or 
oblong,  the  upper  lanceolate,  serrate. — Damp  thickets. 

9.  CIIELO'NE.     Tdrtlk-HXAO. 
0.  glabra.     Stem  smooth,  erect  and  branching.   Leaves  short- 
petioled,  lance-oblong,  serrate,  opposit*.    Braots  of  th*  flowers 
eoDoava.— Wet  plaoas. 
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6.  PKWTSTB'MOir.     BXABD-TOMOUa. 

p.  pubes'cens.  Stem  1-3  feet  high,  pubescent;  the  panicle 
more  or  less  clammy.  Throat  of  the  corolla  almost  closed. 
Stem-leaves  lanceolate,  clasping, — Dry  soil. 

7.  Mini'VIjUS.      MONKBT-JLOWEB. 

1.  M.  rin'gens.  Stem  square,  1-2  feet  high.  Corolla  blue, 
an  inch  long.  Leaves  oblong  or  lanceolate,  clasping. — Wet 
places. 

2.  M.  James'iL  Stem  creeping  at  the  base.  Corolla  yellow, 
■mall.  Leaves  roundish  or  kidney-shaped,  nearly  sessile.  Calyx 
inflated  in  fruit. — In  cool  springs. 

8.  ORATl'OI<A.    Hedgb-Hysbop. 

G.  Virginia'na.  Stem  4-6  inches  high,  clammy  with  minute 
pubescence  above.  Leaves  lanceolate.  Peduncles  slender.— 
Moist  places. 

g.    GBHAR'DIA.      QeRAKDIA. 

1.  O.  purpu'rea.  (PttbplbGkkabdia.)  Corolla  rose-purple. 
Leaves  linear,  acute,  rough-margined.  Flovotra  an  inch  long,  on 
tihort  peduncles. — Low  grounds. 

2.  O.  tenuifolia.  (Slender  O.)  Corolla  rose-purple. 
Leaves  linear,  acute.  Flowers  abotU  ^  an  inch  long,  on  long 
thread-like  peduncles. — Dry  woods. 

3.  G.  fla'va.  (Downy  G.)  Corolla  yellow,  woolly  inside. 
Stem  S-4  feet  high,  Jinely  pubescent.  Leaves  oblong  or  lance- 
shaped,  the  upper  entire,  the  lower  usually  more  or  less  pinnati- 
fid,  downy-pubescent. — Woods. 

4.  G.  QUercifo'lia.  (Smooth  Q.)  Corolla  yellow,  woolly  in- 
side. Stem  3-6  feet  high,  smooth  and  glaucous.  Lower  leaves 
twice-pinnatifid,  the  upper  pinnatifid  or  entire,  smooth. — Woods. 

6.  G.  pedicula'ria.  (Cut- leaved  G.)  Nearly  smooth. 
Flowers  nearly  as  in  Nos.  3  and  4.  Stem  2-3  feet  high,  very 
leafy,  much  branched.  Leaves  pinnatifid,  the  lobes  cut  and 
toothed. — Thickets. 

10.  CASTIIjIiE'IA.    Paikted-Ctip. 

0.  coccin'ea.  (Scarlet  Painted-C(tp.)  Calyx  2-clefl;,  yel- 
lowish.   Stem  pubescent  or  hairy,  1-2  fasl  high.    The  stem- 
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leaves  nearest  the  flowers  3-cleft,  the  lobes  toothed,  brigJU  tcarlet. 
— Sandy  soiL 

U.  SUPHRA'SIA.    Etbbrioht, 
E.  officinalis  is  rather  common  on  the  Lower  St.  Lawrence 
and  the  sea-coast.    Lowest  leaves  crenate,  those  next  the  flowers 
bristly-toothed. 

12.  RmWAWTHUS.    Ybllow-Eattlb. 
R.  Orista-galli.      (Common    Yellow-Rattlb.)      Localities 
much  the  same  as  those  of  Euphrasia.     Seeds  broadly  winged, 
rattling  in  the  inflated  calyx  when  ripe. 

13.     PKDICTTIiA'RIS.     LOXJBBWOBT. 

p.  Canadensis.  (Commok  Lousewort.  Wood  Betony.) 
Stems  clustered,  simple,  hairy.  Lowest  leaves  pinnately  parted. 
Flowers  in  a  short  spike. — Copses  and  banks. 

14.     BIEIiAMPY'RUM.     Oow-Whbat. 
M.  America'num.     Leaves  lanceolate,  short-petioled ;   the 
lower  ones  entire.— Open  woods. 

Oedbe  LVL  VERBENA'CEiB.  (Vervain  Family.) 
Herbs  (with  us),  with  opposite  leaves,  didynamous  stamens, 
and  corolla  either  irregularly  5-lobed  or  2-lipped.  Ovary  in 
Verbena  4-celled  (when  ripe  splitting  into  4  nutlets)  and  in 
Phryma  1-colled,  hiit  in  no  case  J^-lobed,  thus  distinguishing 
the  plants  of  this  Order  from  those  of  the  next. 

Synopala  of  the  Genera. 

1,  V«rb«!'ni».    Flowora  In  splkos.    Calyx  tubular,  6-ribbed.   Corolla  tnbniar, 

■alver-fonn,  "bt  border  rather  Irregularly  6-cleft.    Fruit  ■plittlnir  into 

4  nutlets, 
t.  Phry'iiin.     Tlowen  In  looae  tlonder,  ^Ikei,  r^/hxed  in  frwU,     Calyx 

ggrllndrical,  S-Upped,  the  upper  Up  of  S  alender  teeth.    OoroUa  S-Upped. 

Qnxj  l-celled  and  l^ieeded. 

1.    VBRBR'NA.    VaBVAn. 
1.  V.  hasta'ta.  (Blttk  Vkrvamt.  )  Stem  »-B  feet  high.  Leave* 
oblong-lancoolato,  taper-pointed,  serrate.     Spikes  of  purple  flow- 
ers dense,  wreot,  oorjrmbed  or  paniclad.— Low  maadows  and  floldi. 
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2.  V.  Urticifolia.  (Nettle-leaved  V.)  Stem  tall.  Leaves 
oblong-ovate,  acute,  coarsely  serrate.  Spikes  of  small  white  flow- 
ers very  slender,  loosely  panicled. — Fields  and  roadsides. 

2.     PHRY'MA.    LoPBEED. 

P.  Leptostach'ya^  Corolla  purplish  or  pale  rose-coloured. 
Stem  slender  and  branching,  1-2  feet  high.  Leaves  ovate, 
coarsely  toothed. — Woods  and  thickets. 

OkDBB  LVn.      T.A-RTA'TTP..      (MiNT  FAMILY.) 

Herbs  with  square  stems,  opposite  leaves  (mostly  aro- 
matic), didynamous  (or  in  one  or  two  genera  diandroiis) 
stamens,  a  2-lipped  or  irregularly  4  or  5-Iobed  corolla,  and 
a  deeply  ^-lohed  ovary,  forming  in  fruit  4  nutlets  or  achenes. 
(See  Part  L,  Section  50,  for  description  of  a  typical  plant.) 

SynopMla  of  the  Genera. 

*  Stamens  U,  curved  upwards,  parallel,  exserted  from  a  deep  notch  on  the 

upper  side  of  the  6-lobed  corolla. 

1.  Ten'ciium.    Calyx  5-tootbed.    The  4  upper  lob«8  of  the  corolla  nearlj 

equal,  vrith  a  deep  notch  betweeii  the  upper  t ;  the  lower  lobe  muck 
larger.    Flowers  pale  purple. 

•  «  Stamens  U,  the  outer  or  lower  pair  longer,  or  only  t  with  anthers,  straight 

and  not  converging  in  pairs !    Anthers  t-eelled  I 
■*-  CoroUa  almost  equally  i-lobed,  quite  smalL 

2.  Mentha.    Calyx  equally  5-toothed.    Upper  lobe  of  the  corolla  rather  the 

broadest,  and  sometimes  notched.  Stamens  k,  of  equal  length,  not  con- 
vergent. Flowers  either  in  terminal  spikes  or  in  head-like  whorled 
clusters,  often  forming  interrupted  spikes.  Corolla  purplish  or  whitish. 
8.  Eiyc'opna.  Calyx  teeth  4  or  6.  Stamens  t,  the  upper  pair,  if  any,  with- 
out anthers.    Flowers  white,  in  dense  axillary  clusters. 

•-  ■*-  Corolla  evidently  S-lipped,  but  the  lobes  nearly  equal  in  sise;  Ote  tub4  nM 
bearded  itmde.    Starnens  with  anthers  t. 

4.  nedeo'ma.  Calyx  2-lipped,  bulging  on  the  lower  side  at  the  baae,  haiij 
in  the  throat.  2  stamens  with  good  anthers,  and  t  sterile  filaments  vritk 
false  anthers.  Low  odorous  plants,  with  bluish  flowers  in  loose  axiUaij 
clusters. 

-  —  ■*.  CoroUa  t-lipped,  the  Urvoer  qftheS  lobes  mttcA  larper  than  the  other  4; 
the  tube  with  a  bearded  ring  inside.    Stomesu  t  (ooeadoaaOlf  k),  * 
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S  Colllnso'iila.    Calyx  ovate,  enlarged  and  tnrned  down  in  fraft,  S-Iipped. 
Corolla  elonjrated,  the  lower  lip  toothed  or  fringed.     Stronjf-scented 
plants  with  yeUomah  flotoert  on  slender  pedieelt  in  terminal  panicled 
racemes. 
-^  ••-■•>  ■•-  Corolla  evidently  t-Upped.    Stamens  toith  anthert  U. 

6.  Sature'ia.    Calyx  bell-shaped,  not  hairy  in  the  throat,  equally  5-toothe<l 

Aromatic  plants  with  narrow  leaves  and  purplish  spiked  flowers. 

•  »  •  Stameni  only  t,  parallel ;  the  anthert  only  1-eeUed  !    Corolla  l-lipped. 

7.  Blonar'da.    Calyx  tubular,  nearly  equally  5-toothed,  hairy  in  the  throat. 

Corolla  elongated,  strongly  2-lipped,  the  upper  lip  narrow.  Stamens 
with  long  protruding  filaments,  each  bearing  a  linear  anther  on  its  apex. 
Flowers  large,  in  whorled  heads  surrounded  by  bracts. 

•  •  •  •  Stamena  J*,  the  upper  or  inner  pair  longer  I    Anthert  approximate  in 

pairt.    Corolla  t-lipped, 

8.  IVep'eta.    Calyx  obliquely  6-toothed.    Anthers  approaching  each  other  in 

pairs  under  the  inner  lip  of  the  oorolla,  the  cells  of  each  anther  divergent. 
(See  Figs.  67  and  68,  Part  I.) 

9.  Calamln'tha.    Calyx  tubular,  t-lipped,  often  bulging  below.    Corolla 

2-lipped,  the  upper  lip  not  arched,  the  throat  inflated.  Flowers  pale 
purple.  In  globular  clusters  whiob  are  crowded  with  awl-shaped  hairy 
bracts. 

•  •  •  •  •  8tamien$  4,  the  lower  or  outer  pair  longer  I    Anthen  approximate 

in  pairt.    Corolla  t-lipped. 

10.  Bmnel'la.    Calyx  $-lipped,  fiat  on  the  upper  side,  closed  in  trait ;  Uie 

upper  lip  S-toothed,  the  loxoer  t-cl^ft.  Filaments  2-toothed  at  the  apex, 
the  lower  tooth  bearing  the  anther.  Flowers  violet,  in  %  oloM  twrminal 
spike  or  head  which  is  very  leafy-bracted. 

11.  Scutella'ria.    Calyx  t-lipped,  short,  closed  in  fruit,  the  llpa  rounded 

and  entire,  the  upper  teith  a  projection  on  the  back.  Corolla  blue  or 
violet,  the  tube  elongated  and  somewhat  curved.  Anthers  of  the  lower 
stamens  1-oelIed,  of  the  upper  2-celled.  Flowers  solitary  in  the  axils  of 
the  upper  leaven,  or  in  axillary  or  terminal  1-sided  racemes. 

11.  narra'blnm.  Calyx  10-toothed,  the  teeth  spiny  and  recurved  after 
flowering.  Stamens  4,  included  in  the  eoroUa-tub*.  Whitith-wooUy 
plants  with  small  white  flowers  in  head-like  whorlsL 

lA,  Ctalrop'ala.  Calyx  6  toothed,  the  teeth  spiny.  The  mldilU  lobe  of  the 
lower  lip  of  the  oorolla  inversely  hoart-thaped,  the  ptUate  with  t  tteth  at 
the  etnueea.  Stamens  4,  the  aiUhert  openimg  enmwiae.  Flows  pni^ 
pUah,  In  axillary  whorls. 

14.  ■taeli'ya.  Calyx  fr-toottaau,  beaal  with  MH  nalrs,  the  teeth  spiny,  dlvenr 
lag  in  fruit.  Stamens  4,  the  outer  pair  turned  down  <^/ter  ditekarging 
titeir  polUn.  Flowers  purple,  crowded  la  wheri^  thsss  al  tomth  fonn- 
kif  an  Interrupted  splhfc 


OOMMON  OANAOIAN  WILD  PLANTS.  91 

16.  T^eonn'mA.  Calyx  6-toothed,  the  toeth  spiny,  and  spreading  when  old. 
The  middle  lobe  of  the  lower  lip  of  the  corolla  inversely  heart-shaped. 
Flowers  pale  purple,  in  close  whorls  in  the  axils  of  the  eut-lobed  leavea. 

1.  TEU  CRIUM.     Gebiiander. 

T.  Canadense.     (American    Germander.     Wood   Sage.) 

Stem  1-3  feet  high,  downy.     Leaves  ovate -lanceolate,  serrate, 

short-petioled,  hoary  beneath.     Flowers  in  a  long  spike. — Low 

grounds. 

a.  AIENTHA.    Mrai. 

1.  M.  vir'idis.  (Spearmint.  )  Flowers  in  a  narrow  terminal 
spike.  Leaves  ovate-lanceolate,  wrinkled-veiny,  unequally  ser- 
rate, sessile. — Wet  places. 

2.  M.  piperi'ta.  (Peppermint.)  Flowers  in  loose  interrupted 
spikes.  Leaves  ovate  or  ovate-oblong,  acute,  petioUd.  Plant 
smooth. — Wet  places. 

3.  M.  Canadensis.  (Wild  Mint.)  Flowers  im  cudllary 
whorled  clusters,  the  uppermost  axils  without  flowers.  Stem 
more  or  less  hairy,  with  ovate  or  lanceolate  toothed  leaves  on 
short  petioles. — Shady  wet  places. 

3.  LYC'OPUS.     Watmi  HoBBHOTJira. 

1.  L.  Virgin'icus.     (Bugle- Weed.)     Calyx-teeth  4,  bhmttah. 

Stems  obtusely  4-angled,  6-18  inches  high,  producing  slender 
runners  from  the  base.  Leaves  ovate-lanceolate,  toothed. — 
Moist  places. 

2.  L.  Europae'us,  var.  sinuatus.  Calyx  teeth  5,  sharp-pointed. 
Stems  sharply  4-angled,  1-3  feet  high.  Leaves  varying  from  cafc- 
toothcd  to  pinnatifid. — Wet  places. 

4.   HKDEO'MA.      MoCK  PeNNTROTAL. 

H.  pulegioi'des.  (American  Pennyboyal.)  Stem  6-8 
inches  high,  hfancliing,  hairy.  Leaves  oblong-ovate,  obscurely 
serrate.  Whorls  few-flowered.  Plant  with  a  pungent  aromatic 
odour. — Open  woods  and  fields. 

.-,.  <  OI.I.ISISO'IVIA.     Horse-Balm. 

C.  Canadensis.  (Run -wkfi..  Stone-root.)  Stem  smooth 
or  nearly  so,  1-3  feet  high.  Leaves  serrate,  pointed,  petioled, 
3-6  inches  long. — Rich  woods. 
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6.  SATUREIA.     Savobt. 

S.  hortensis.  (Summer  Savory.)  Stem  pubescent.  Clus- 
ters few-flowered. — Escaped  from  gardens  in  a  few  localities. 

r.  MOIVAR'DA.     HoBSB-MiNT. 

1.  M.  did'yma.  (OswEao  Tba.)  Corolla  bright  red,  very 
showy.  The  large  outer  bracts  tinged  with  red. — Along  shaded 
streams. 

2.  M.  flstulo'sa.  (Wild  Beboamot.)  Corolla  purplish.  The 
outer  bracts  somewhat  purplish. — Dry  and  rocky  banks  and 
wood«. 

8.  NEP'ETA.     Cat-Miht. 

N.  Cata'ria.  (Catntp.  )  Flowers  in  cymose  clusters.  Stem 
erect,  downy,  branching.  Leaves  oblong,  crenate,  whitish  be- 
neath.    Corolla  dotted  with  purple. — B^adsidea. 

9.  CAIiAMIWTHA.     OalamintH. 

0.  Clinopo'diunL  (Basil.)  Stem  hairy, erect,  1-2  feet  high. 
Leaves  ovate,  nearly  entire,  petioled.— Thickets  and  waste  places. 

10.  BRUNS:i.'L.A.     Selp-Hbau 

B.  VUlga'ris.  (Common  Heal-all.)  A  low  plant  with  ob- 
long-ovate petioled  leaves.  Clusters  3-flowered,  the  whole  form- 
ing a  close  terminal  elongated  head. — Woods  and  fields  every- 
where. 

11.  SCITTEliLA'RIA.     SkullOAP. 

1.  S.  galericula'ta.  Flowers  blue,  f  of  an  inch  long,  solitary 
in  the  axils  of  ttie  upper  leaves.  Stem  nearly  smooth,  1-2  feet 
high. — Wet  places. 

2.  S.  lateriflora.  Flowers  blue,  ^  of  an  inch  long,  in  l-sided 
rocemoa.  Stem  upright,  much  branched,  1-2  feet  high. — Wot 
plaoea. 

V».  MARRU'BIVSI.     HoRRnonMD. 

M.  vulgare.  Loaves  round-ovate,  crenate-toothed.  Calyx 
with  5  long  and  6  short  teeth,  re-curvud. — Escaped  from  gardi  ua 
in  some  places. 
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13.  OALEOP'SIS.     Hemp-Nettlb. 

G.  Tetrallit.  (Common  Hemp-Nettle.  )  Stem  bristly-hairy, 
swollen  below  the  joints.  Leaves  ovate,  coarsely  serrate.  Co- 
rolla often  with  a  purple  spot  on  the  lower  lip. — Waste  places 
and  fields. 

14.  STACH'YS.    Hedoe-Nettle. 

S.  palustlis,  var.  as'pera.  Stem  2-3  feet  high,  4-angled,  the 
angles  beset  with  stiff  reflexed  hairs  or  bristles. — Wet  grounds. 

15.  LEONU'RUS.      MOTHEBWOBT. 

L.  Cardi'aca.  (Common  Motherwort.)  Stem  tall.  Leaves 
long-petioled,  the  lower  palmately  lobed,  the  upper  3-cleft.  Up- 
per lip  of  the  corolla  bearded. — Near  dwellings. 

Order  LVin.    BOBRAGINA'CE^.    (Boraob  Family.) 

Herbs,  with  a  deeply  4-lobed  ovary,  forming  4  seed-like 
nutlets,  as  in  the  last  Order,  but  the  corolla  is  regularly  5-lobed 
with  6  stamens  inserted  upon  its  tube. 

Synopsis  of  the  Oenera. 
•  Corolla  without  any  teales  in  the  throat. 

1.  E'rhlnm.    Corolla  with  a  funnel-form  tube  and  a  spreading  border  of  6 

somewhat  unequal  lobes.    Stamens  exserted,  unequal.    Flowers  bright 
blue  with  a  purplish  tinge,  in  racemed  clusters.    Plant  bristly. 
«  «  Corolla  with  6  scales  completely  dosing  the  throat. 

2.  Sym'phy turn.    Corolla  tubular-funnel  form  with  short  spreading  lobes ; 

scales  awl-shaped.  Flowers  yellowish-white,  in  nodding  raceme-like  clus- 
ters, the  latter  often  in  pairs.     Nutlets  smooth.    Coarse  hairy  herbs. 

8.  EchinoHper'nium.  Nutlets  prickly  on  the  margin.  Corolla  salver- 
shaped,  the  lobes  rounded ;  scales  short  and  blunt.  Flowers  blue, 
small,  in  leafy-bracted  racemes.    Plant  rough-hairy. 

4.  €ynoslos'suni.  Nutlets  prickly  all  over.  Corolla  funnel-form ;  scales 
blunt.  Flowers  red-purple  or  pale  blue,  in  racemes  which  are  naked 
above,  but  usually  leafy-bracted  below.    Strong-scented  coarse  herbs. 

•  •  •  Corolla  open,  the  scales  or  folds  not  sufficient  to  completely  close  th* 
throat.    Nutlets  smooth, 

6.  Onoamo'dliiin.  Corolla  tubular,  the  6  lobes  acute  and  treet  or  con- 
verging. Anthers  mucronate  ;  filaments  very  sh^rt.  Style  thread-form, 
much  exserted.  Flowers  greenish  or  yellowish-white.  Rather  tall  stout 
plants,  shaggy  with  spreading  bristly  hairs. 
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A.  Ijiiliof-per'inuin.  Corolla  funnel-form  or  salver-shaped,  the  n  lobes  ot 
the  spreading  limb  rounded.  Anthers  almost  sessile.  Root  mostly  red. 
Flowers  small  and  almost  white,  or  large  and  deep  yellow,  scattered  or 
spiked  and  leafy-bracted. 

7.  Myoso'tls.  Corolla  salver-shaped,  with  a  very  short  tube,  ttie  lobes  con- 
volute in  the  bud;  scales  or  appendages  of  the  throat  blunt  and  arching. 
Flowers  blue,  in  racemes  without  bracts.  Low  plants,  mostly  in  wei 
plaoes. 

1.  E'CHIUM.    Vipeb'8  Bdglobs. 

E.  vnlga're.  (Blue- weed.)  Stem  erect,  2  feet  high.  Leaves 
sessile,  linear-lanceolate.  Flowers  showy,  in  lateral  clusters,  the 
whole  forming  a -long  narrow  raceme. — Roadsides;  common  in 
Eastern  Ontario. 

a.  SYM'PHYTUM.     CoMPBET. 

8.  officinale.  (Common  Comfkey.)  Stem  winged  above  by 
the  decurrent  bases  of  the  leaves,  branched.  Leaves  ovate- 
lanceolate  or  lanceolate. — Moist  soil;  escaped  from  gardens. 

3.  ECHINOSPER'MUM.     Stickbbed. 

E.  Lap'pula.  A  very  common  roadside  weed,  1-2  feet  high, 
branching  above.  Leaves  lanceolate,  rough.  Nutlets  warty  on 
the  back,  with  a  double  row  of  prickles  on  the  margin. 

4.  CYN001..0S'SUM.     HonND's-ToNODB. 

1.  0.  officinale.  (Common  Hound's-Tonguk.)  Flowers  red 
purple.  Uppei  lejives  lanceolate,  sessile.  Stem  soft- pubescent 
Nutlets  rather  flat. — A  common  weed  in  fields  and  along  road 
•ides. 

2.  0.  Virgin'icum.  (Wild  Comfrey.)  Flowers  pale  blue 
Stem  rougliish  with  spreading  hairs.  Leaves  few,  lanceolato^ 
oblong,  clasping.  Racemes  corymbed,  raised  on  a  long  naked 
peduncle. — Rich  woods. 

8.  0.  Moriso'nL  (HKtidAR's  \iIck.)  Flowers  pale  blue  ot 
while.  Stern  liairy,  lea/i/,  with  broiully  spreading  branches. 
Leaves  taper-point<jd  mid  tii)><*ring  at  the  hnnv.  Haocmos  p-ani- 
oled,  forking,  ■•  idely  spreailin^.  rcdiuuls  of  thoilowers  rellexed 
in  (ruife. — Open  woods  and  thickets. 
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S.  ONOSBIO/DIUM.    FAiiBB  GBOMAfirzLL. 

0.  Carolinia'num.  Stem  stont,  3-4  feet  high.  Leares  orate- 
Canceolate,  acute.  Lohe»  of  the  eoroUa  very  hairy  outside. — ^Banks 
of  streams. 

0.  IiTFHOSPBR'BIUAI.     Gbokweli>.     Pttoooon. 

1.  L.  arven'se.  (Cokn  Gbomwelu)  Stem  6-12  inches  high, 
«reot.  Leaves  lanceolate  or  linear.  Flowers  almost  white,  —Sandy 
banks. 

2.  L.  hirtnm.  (Hairy  Puccoon.)  Stem  1-2  feet  high.  Stem- 
leaves  lanceolate  or  linear ;  those  of  the  flowering  branches  ovat»- 
oblong,  ciliate.  Corolla  deep  yellow,  woolly  at  the  base  inside. — 
Dry  woods. 

7.   MYOSCVTIS.     FOROIT-MB-NOT. 

M.  palustriB,  var.  laza.  (Fobget-mk-not.)  Stem  ascending 
from  a  creeping  base,  about  a  foot  high,  loosely  branched.  Co- 
rolla pale  blue,  with  a  yellow  eye.  Pedicels  spreading. — ^Wet 
places. 

Oedhk  LTX.   HYDBOPHYLLA'CEiB.    (WatkrlbapP.) 

Herbs,  with  alternate  cut-toothed  or  lobed  leaves,  and 
regular  pentamerous  and  pentandrous  flowers  very  much 
like  those  of  the  last  Order,  Init  having  a  1-ceUed  ovary  toith 
the  seeds  on  the  voaUs  (parietal).  Style  2-cleft.  Flowers 
mostly  in  1-sided  cymes  which  uncoil  from  the  apex.  The 
only  common  Qenus  is 

HTDROPHTIi'IiUM.     WATIBLaiV. 

H.  Virgin'icum.    Corolla  bell-Bhai)ed,  the  5  lobes  convolute 

in  the  bud ;  the  tube  with  5  folds  down  the  inside,  one  opposite 
each  lobe.  Stamens  and  style  exserted,  the  filaments  bearded  below. 
Stem  smoothish.  Leaves  pinnately  cleft  into  5-7  divisions,  the 
latter  ovate- lanceolate,  pointed,  cut- toothed.  Calyx-lobes  very 
narrow,  bristly-ciliate.  Flowers  white  or  pale  blue,  fiootstocka 
%caly-toothed.  —Moist  woods. 
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Oeder    LX.      POLEMOliriA'CE^.      (Polkmonium  F.; 

Herbs,  with  regular  pentamerous  and  pentandrous  flowers, 
but  a  3-celled  ovary  and  3-lobed  style.  Lobes  of  the  corolla  con- 
volute in  the  bvd.  Calyx  persistent.  Represented  commonly 
with  us  by  only  one  Genus, 

PHI.OX.    Phlox. 

P.  divarica'ta.  Corolla  salver-shaped,  with  a  long  tube. 
Stamens  short,  unequally  inserted.  Stem  ascending  from  a  pros- 
trate base,  somewhat  clammy.  Leaves  oblong-ovate.  Flowers 
lilac  or  bluish,  in  a  spreading  loosely-flowered  cyme.  Lobes  oj 
the  corolla  mostly  obcordate. — Moist  rocky  woods. 

Order  LXI.    CONVOLVULA'CE^.    (CoNvoLruLus  F.) 

Chiefly  tunning  or  trailing  herbs,  with  alternate  leaves  and 

regular  flowers.     Sepals  5,  imbricated.     Corolla  6-plaited  or 

5-lobed  and  convolute  in  the  bud.     Stamens  5.     Ovary  2- 

celled. 

SrnopslH  of  the  Oencra. 

U  Cal  ate'frla.    Calyx  enclosed  in  t  large  leafy  hraeU.    Corolla  funnol- 

(orm,  the  border  obscurely  lobed.    Pod  4-seeded. 
2.  C^ua'cutii.    Leafless  parasitic  slender  twiners,  with  yellowish  or  reddish 

BteiuB,  attaching  themselves  to  the  barl<  of  other  plants.     Flowers  snmll, 

mostly  white,  clustered.    Corolla  bell-shaped.    Stamens  teith  a  frinued 

appendage  at  their  bats, 

1.  caIjYSTE'GIA.    Bbaotsd  Bimdwbbo. 

1.  0«  se'pium.  (Hkdoe  Bindweed.)  Stem  mostly  tmnimj. 
Loaves  halberd-shaped.  Peduncles  4-angled.  Corolla  commonly 
roM-coloured. — Moist  banks. 

2.  0.  spithamse'a.  Stem  low  and  simple,  upright  or  ascend- 
ing, not  ttoininy,  6-12  inches  high.  Leaves  oblong,  more  or  Iumc 
h«art-thaped  at  the  base.     Corolla  white. — Dry  soil. 

a.  CUS'CVTA.     DoDDKB. 

0.  Orono'viL  8t«ma  roacmbling  coarse  threads,  spreading 
thuniMulvei)  over  herbs  and  low  busbe*. — Low  and  moist  shady 
plao«a. 
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Order  LXII.      SOLANA'CEiE.     (Nightshade  Family.) 

Rank-scented  herbs  (or  one  species  shrubby),  with  colour- 
less bitter  juice,  alternate  leaves,  and  regular  pentamerous 
and  pentandrous  flowers,  but  a  S-celled  ovary,  with  the  pla- 
centa in  the  axis.     Fruit  a  many-seeded  berry  or  pod. 

Sjnopals  of  the  Genera. 

1.  SolR'nnm.    Corolla  wheel-shaped,  6-lobed,  the  margins  turned  inward 

in  the  bud.  Anthers  conniving  around  the  style',  the  cells  openings  by 
pores  at  the  apex ;  filaments  very  short.  The  lar(;er  leaves  often  with 
an  accompanying  smaller  one.     Fruit  a  berry. 

2.  Phya'alin.    Calyx  5-cleft,  enlarging  after  flowering,  heeoming  at  length 

much  inflated  and  6-angled,  and  enclosing  the  berry.  Corolla  between 
wheel-shaped  and  funnel-form.  Anthers  separate,  opening  lengthwise. 
8.  Ilyoscy'amuii.  Fruit  a  pod,  the  top  coming  off  like  a  lid.  Calyx  urn- 
shaped,  5-lobed,  persistent.  Corolla  funnel-form,  oblique,  the  limb 
6-lobed,  dull-coloured  and  veiny.    Plant  clamniy-pubesoent. 

4.  Datn'ra.  Fruit  a  large  prickly  pod.  Calyx  long,  5-angled,  not  persistent. 
Corolla  very  large,  funnel-form,  strongly  plaited  in  the  bud,  with  5 
pointed  lobes.  Stigma  2-lipped.  Rank-scented  weeds,  with  the  showy 
flowers  in  the  forks  of  the  branching  stems. 

1.   SOLA'NUM.      NiGHTSHADB. 

1 .  S.  Dulcama'ra.  (Bittersweet.)  Stem  somewhat  shrubby 
and  climbing.  Leaves  ovate  and  heart-shaped,  the  upper  halberd- 
shaped,  or  with  2  ear-lihe  lobes  at  the  base.  Flowers  violet-purple, 
in  small  cymes.  Berries  red. — Near  dwellings,  and  in  moist 
grounds. 

2.  S.  nigrum.  (Common  Nightshade.)  Stem  hw  and  spread- 
imj,  branched.  Leaves  ovate,  wavy-toothed.  Flowers  small,  white, 
drooping  in  umbel-like  lateral  clusters.  Berries  black. — Fields 
and  damp  grounds. 

a.  PHYS'ALIS.    Ground  Ohbbby. 

P.  visco'saw  Corolla  greenish-yellow,  browniBh  in  the  centre. 
Anthers  yellow  Leaves  ovate  or  heart-shaped,  mostly  toothed. 
Berry  orange,  sticky. — Sandy  soil. 
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3.  HYOSCY'AMIJS.    Henbane. 

H.  niger.  (Black  Henbane.)  Escaped  from  gardens  in  soim 
localities.  Corolla  dull  yellowish,  netted  with  purple  veins. 
Leaves  clasping,  sinuate- toothed.  A  strong-scented  and  poisuu- 
ous  herb. 

4.  DATU'RA.    Stbamoniuk.    Thobh-Applb. 

D.  Stramo'nium.  (Common  Thobn-Apple.)  Stem  greei* 
Corolla  white,  3  inches  long.  Leaves  ovate,  sinuate- toothed. - 
Roadsides. 

Oedbk  LXTTT.     GBNTrAlTA'CE^.    (Gentian  F.) 

Smooth  herbs,  distinguished  by  having  a  1-celkd  ovary  unit- 
seeds  on  the  toalls,  either  in  2  lines  or  on  the  whole  inner  sur- 
face. Leaves  mostly  opposite,  simple,  and  sessile,  but  in  one 
Genus  alternate  and  compound.  Stamens  as  many  as  the 
lobes  of  the  regular  corolla  and  alternate  with  them.  Stig- 
mas 2.    Calyx  persistent.     Juice  colourless  and  bitter. 

Synspala  of  (he  Genera. 

J.  Hale^ida*    Corolla  4-Iob«d,  the  lobet  all  tpurred  at  (he  hate.    Flower^ 

yellowish  or  purpUah,  somewbat  oymose. 
S.  Gentla'na.    Corolla  not  sparred,  4-6  lobed,  mostly  fnnnel-form  or  boll- 

■baped,  generally  with  teeth  or  (olds  in  the  sinuses  of  the  lobes.   StierniMi 

2,  persistent.    Pod  oblong.    Seeds  innumerable.    Flowers  showy,  in  Uti' 

summer  and  autumn. 

1^  ITIenyanthea.  Oorolla  ihorl  funnel-form,  6-Iobed,  densely  white-beardfi! 
on  the  %tpper/ac«.  Leave*  altemate,  eompound,  qf  8  oval  leajlets.  77i. 
fioueri  in  a  raetme  at  du  summit  qf  a  naked  seape,  white  or  Ungol 
withptnk. 

1.  HAItSS'MA.    gptnosD  OiMTiur. 

H.  deflez'O.  Stem  ereot,  0-18  Inches  high.  Leaves  3-6  nerved , 
those  at  the  base  uf  the  stem  oblong-spathulate,  petioled;  tli< 
Qpper  acute  and  sessile  or  nearly  so.  Spurs  of  the  ooroiln 
curved. — iNot  common  in  Ontario,  but  reported  from  Anoostor 
and  OoUlngwood.     Common  on  the  Lower  St.  Lawreuoa. 
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a.   GBNTIA'NA.     GeNTIAK. 

1.  O.  crini'ta.  (Fringed  Gentian.)  Corolla  funnel-form, 
$-lobed,  the  lobes  fringed  on  the  margins;  no  plaited  folds  in  the 
sinuses.  Flowers  sky-blue,  solitary  on  long  naked  stalks  terminat- 
ing the  stem  on  simple  branches.  Ovary  lanceolate.  Leaves 
lance-shaped,  or  ovate-lanceolate. — Low  grounds. 

2.  G.  deton'sa  (Smaller  Fringed  G.)  is  distinguished  from 
No.  1  by  the  shorter  oi^  almost  inconspicuous  fringe  of  the  co- 
rolla, the  linear  or  lance-linear  leaves,  and  the  broader  ovary. — 
Moist  grounds,  chiefly  in  the  Niagara  District. 

3.  Q.  alba.  (Whitish  G.)  Corolla  inflated-club-shaped,  at 
length  open,  5-lobed,  the  lobes  about  twice  as  long  as  the  toothed 
appendages  in  the  sinuses.  Flowers  greenish-white  or  yellowish, 
sessile,  crowded  in  a  terminal  cluster.  Anthers  usually  coher- 
ing. Leaves  lance-ovate,  with  a  clasping  heart-shaped  base. — 
Low  grounds. 

4.  G.  Andrews'iL  (ClosbdG.)  Corolla  inflated-club-shaped, 
closed  at  the  mouth,  the  apparent  lobes  being  really  the  large 
fruiged-toothed  appendages.  Flowers  blue,  in  a  close  sessile  ter- 
minal cluster.  Anthers  cohering.  Leaves  ovate-lanceolate  from 
a  narrower  base. — Low  grounds;  common  northward,  flowering 
later  than  No.  ?. 

3.  BIBINiTAX'THBJS.     BUCKBEAH. 

M.  trifoli9'ta.  A  common  plant  in  bogs  and  wet  places 
northward.  The  bases  of  the  long  petioles  sheathe  the  lowei 
part  of  the  scape,  or  thick  rootstock,  from  which  they  spring. 
Plant  About  a  foot  high. 

OaDTfA  LXIV.  APOCYNA'CE^.  (Dogbaot  Famhy.) 
Herbs  or  Blij{htly  shrubby  plants,  with  milky  juice,  op- 
posite simple  entire  leaves,  and  regular  pentamerouB  and 
pentandrous  flowers  with  the  lobes  of  the  corolla  convolute 
in  the  bud.  Distinguished  by  having  2  separate  ovaries,  but 
the  2  gtigmaa  united.  Calyx  free  from  the  uvaries.  Anthers 
converging  round  the  stigmas.  Seeds  with  a  tuft  of  down 
on  the  apAX.     Represented  with  us  only  by  the  Genus 
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AIHyCYNUM.     DOGBAKE. 

1.  A.  androssBmifoliiim.  (Spkeading  Dogbane.)  Corolla 
Ijell-shaped,  5-cleft,  pah  rose-coloured,  the  lobes  turned  back. 
Branches  of  the  stem  widely  forking.  Flowers  in  loose  rather 
spreading  cymes.  Leaves  ovate,  petioled.  Fruit  2  long  and 
slender  diverging  pods. — Banks  and  thickets. 

2.  A.  cannab'inum.  (Indian  Hemp.)  Lobes  of  the ^reewisA- 
white  corolla  not  turned  back.  Branches  erect.  Cymes  closer 
than  in  No.  1,  and  the  flowers  much  smaller. — ^Along  streams. 

Oedee   LXV.      ASCLEPT  A  T)A!CiEM.     (Milkweed   F.) 

Herbs  with  milky  juice  and  opposite  or  whorled  simple 
entire  leaves.  Pods,  seeds,  and  anthers  as  in  the  last  Order, 
hut  the  anthers  are  more  closely  connected  with  the  stigma^  the 
(reflexed)  lobes  of  the  coroUa  are  valvate  in  the  Imd,  the  pollen  is 
in  loaxy  masses,  and  the  (monadelphous)  short  fXaments  hear  5 
carwus  hooded  bodies  behind  the  anthers.  Flowers  in  umbels. 
Oommonly  represented  by  only  one  Genus,  which  is  typical 
of  the  whole  Order 

ASCIiB'PIAS.      MiLKWBZD. 

1.  A.  COmu'tL  (Common  Milkweed.)  Stem  tall  and  stout. 
Leaves  oval  or  oblong,  short-petioled,  pale  green,  4-8  inches 
long.  Flowers  dull  greenish-purple.  Pods  ovate,  soft  spiny, 
woolly.— M-oatly  in  dry  soil;   very  common. 

2.  A  pliytolaccoi'des.  (Poke-Milkweed.)  Stem  tall  and 
smooth.  Leaves  broadly  ovate,  acute  at  both  ends,  short- 
petioled.  Pedicels  loose  and  nodding,  very  long  and  slender. 
CoroUa  greenish  unth  the  hooded  appendages  white.  Pods 
minutely  downy,  but  not  warty. — Moist  thickets. 

8.  A.  incama'ta.  (Swamp  M.)  Stem  tall,  leafy,  branching, 
and  smooth.  Leaven  oblong-lanceolate,  acute,  obscurely  heart- 
tbaped  at  the  ba«e.  Flowers  rose-purple.  Pods  very  smooth  and 
p^ofrrotM.— Swampa  and  low  grounds. 

4.  A.  tubero.sa.  (liurrEBrLY-wKKu.  Plkhhisv-root.)  Stem 
vtjry  leafy,  brauoiung  above,  rough-hairy.     Loaves  linear  or  ob- 
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long-lanceolate,  chiefly  scattered.  Corolla  greenish-orange,  with 
the  hoods  bright  orange-red.  Pods  hoary. — Dry  hill-sides  and 
fields ;  almost  destitute  of  milky  juice. 

Oedeb  LXVI.    OLEA'CEiE.    (Olivb  Family.) 

The  only  common  representative  Genus  of  this  Order  iji 
Canada  is  Fraxinus  (Ash).  The  species  of  this  Genus  arc 
trees  with  pinnate  leaves,  and  polygamous  or  dioecious 
flowers  without  petals  and  mostly  also  without  a  calyx  ; 
stamens  only  2,  with  large  oblong  anthers.  Fruit  a  1-2 
seeded  samara.  Flowers  insignificant,  from  the  axils  of  the 
previous  year's  leaves. 

FUAX'INITS.    Ash. 

1.  F.  America'na.  (White  Ash.)  Fruit  winged  from  the 
apex  only,  the  base  cylindrical.  Branchlets  and  petioles  smooth 
and  glabrous.  Calyx  very  minute,  persistent.  Leaflets  7-9, 
stalked. — Rich  woods. 

2.  F.  pubes'cens  (Red  Ash)  has  the  branchlets  and  petioles 
softly-pubescent,  and  the  fruit  acute  at  the  base,  2-edged,  and 
gradually  expanding  into  the  long  wing  above. — Same  localities 
as  No.  1. 

3.  F.  sambucifolia.  (Bi^ck  or  Water  Ash.)  Branchlets 
and  petioles  smooth.  Leaflets  7-9,  sessile,  serrate.  Fruit  winged 
all  round.  Calyx  wanting,  and  the  flowers  consequently  naked. 
-  -Swamps. 

Division  IlL     APETALOUS  EXOGENS. 

Flovfers.  destitute  of  corolla  and  sometimes  also  of 
calyx. 

Order  LXYTL  ARISTOLOCHIA'CEJE.  (Birthwort  F. ) 
Herbs  with  perfect  flowers,  the  tube  of  the  S-lobed  calyx  ad- 
herent to  the  6-celled  many-seeded  ovary.  Leaves  heart-shaped 
or  kidney-shaped,  on  long  petioles  from  a  thick  rootstock. 
Stamens  12  or  6.  Flowers  solitary.  Calyx  dull-coloured, 
the  lobes  valvate  in  the  bud. 
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MS'ARUM.     WiLD-GlNGBB. 

A.  Oanadense.  Radiating  stigmas  6.  Leaves  only  a  single 
pair,  kidney-shaped,  and  rather  velvety,  the  peduncle  in  the 
fork  between  the  petioles,  close  to  the  ground.  Rootstock  aro- 
matic. Calyx  brown-purple  inside,  the  spreading  lobes  pointed. 
— Rich  woods. 

Order  LXYIIL   PHYTOLACCA'CE^.   (PokewbedF.) 

Herbs  with  alternate  leaves  and  perfect  flowers,  resem- 
bling in  most  respects  the  plants  of  the  next  Order,  (rut  the 
ovary  is  composed  of  several  carpels  in  a  ring,  forming  a  berry 
in  fruit.     Only  one  Genus  and  one  Species. 

PHYTOLiAC'CA.     PoKEWBED. 

P.  decan'dra.  (Common  Poke.)  Calyx  of  5  rounded  white 
sepals.  Ovary  green,  of  10  J-seeded  carpels  united  into  one. 
Styles  10,  short  and  separate.  Stamens  10.  Fruit  a  crimson  or 
purple  lO-seeded  berry.  Stem  very  tall  and  stout,  smooth. 
Flowers  in  long  racemes  opposite  the  leaves. — Rich  soil. 

Order  LXIX.     CHENOPODIA'CE^.    (Gocsefoot  F.) 

Homely  herbs,  with  more  or  less  succulent  leaves  (chiefly 
alternate),  and  small  greenish  flowers  mostly  in  interrupted 
spikes.  Stamens  usually  as  many  as  the  lobes  of  the  calyx 
and  opposite  them.  Ovary  1-celled  and  1-ovuled,  forming 
an  achene  or  utricle  in  fruit.     Stigmas  mostly  2. 

8jrnopi»la  of  I  lie  Oenem. 

• 

1.  f?h«!nai»o'<1iain.  Weeds  with  (usually)  mealy  leaves,  and  very  small 
l^eeiiish  Hcsslle  flowers  in  small  luiniclcd  spiked  clusters.  Calyx  G-cluft, 
more  or  less  enveloping  the  fruit.    Stamens  mostly  6 ;  flianionts  slender. 

t.  Hll'tuns.  Flowers  in  hca<ls  which  form  interrupted  splices.  Calyx  liu- 
ooniinfc  fleshy  and  l)rlKht  red  in  fruit,  so  that  th«  oiUHters  look  soiiio- 
thlnit  like  straw)>crrles.  I>aves.  triangular  and  somewhat  halberd- 
shaped,  sinuate  toothed. 

I.  Ilsil««'l«,  with  fleshy  awlshaperl  8har)>-polnt«d  leavsa,  la  not  aacosnmon 
OO  tba  Lower  Ht.  LAwr«uc<<  itii<l  tb«  s«»-ooMi. 

I 
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1.   CHENOPO'DIUM.      GOOBBTOOT.      PlOWBKD. 

1.  0.  albnm.  (Lamb's-Quabtbks.)  Stem  upright,  1-3  feet 
high.  Leaves  varying  from  rhombic-ovate  to  lanceolate,  more 
or  less  toothed,  mealy,  as  are  also  the  dense  flower-clusters. — 
Extremely  common  in  cultivated  soil. 

2.  C.  hy^bridum.  (Maple-leaved  Gooskpoot.)  Bright  green. 
Stem  widely  branching,  2-4  feet  high.  Leaves  thin,  large,  tri- 
angular, heart-shaped,  sinuate-angled,  the  angles  extended  into 
pointed  teeth.  Panicles  loose,  leafless.  Plant  with  a  rank  un- 
pleasant odour. — Waste  places. 

3.  0.  Bo'trys.  (Jerusalem  Oak.)  Not  mealy,  but  sticky; 
low,  spreading,  sweet-scented.  Leaves  deeply  sinuate,  slender- 
petioled.  Bacemes  in  divergent  corymbs. — Boadsides;  escaped 
from  gardens. 

a.  BI.ITITM.    Blitb. 

B.  capita'ttun.  (Steawberky  Blite.)  Stem  ascending, 
branching.  Leaves  smooth.  The  axillary  head-like  clusters 
very  conspicuoos  in  fruit. — Dry  soil,  margins  of  woods,  kc. 

Okdbb  LXX.    AMARANTA'CE^.   (Amaranth  F.) 

Homely  weeds,  a  good  deal  like  the  plants  of  the  last  Or- 
der, hut  the  flower-clusters  are  interspersed  with  dry  and  chaff- 
like {sometimes  coloured)  persistent  bracts^  usually  S  to  each 
fl<nver.     Only  one  common  Genus  with  us. 

AMARAW/TUS.     Amabakth. 

J.  A.  panictlla'tns.  /?erfrftVt  _/?ower»  in  terminal  and  axillary 
slender  spikes,  the  bracts  awn-pointed  — In  the  neighbourhood  of 
gardens. 

2.  A.  retroflex'tlS.  (Pigweed.)  Flowers  greenish,  in  spikes 
forming  a  stiff  panicle.  Leaves  a  dull  green,  long-petioled, 
ovate,  wa\'y-margined.     Stem  erect. — Common  in  cultivated  soil. 

3.  A.  albns.  Flowers  greenish,  in  small  close  axillary  clus- 
ters.    Stem  low  and  spreading. — Roadsidefu 
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OrdekLXXI.    P0LYGK)NA'CE^.  (Buc¥whi;atF.) 

Herbs,  well  marked  by  the  stipules  of  the  alternate  leaves 
being  in  the  form  of  membranous  sheaths  above  the  usually 
swollen  joints  of  the  stem.  Flowers  usually  perfect.  Calyx 
4-6  parted.  Stamens  4-9,  inserted  on  the  base  of  the  calyx. 
Stigmas  2  or  3.  Ovary  1-celled,  with  a  single  ovule  rising 
from  the  base,  forming  a  little  nutlet. 

Synopsis  of  the  Genera. 

U  Polyg'onnm.  Sepals  5  (occasionally  4),  often  coloured  and  petal-like, 
persistent,  embracing  the  S-angled  (or  sometimes  flattish)  rsutlet  or 
achene.    Flowers  In  racemes  or  spikes,  or  sometimes  in  the  axils. 

t.  Rnmcx.  Sepals  6,  the  S  outer  ones  herbaceous  and  spreading  in  frtiit, 
the  3  inner  (called  valves)  somewhat  petal-like  and,  after  flowering,  con- 
vergent over  the  3-angIed  achene,  often  with  a  grain-like  projection  on 
the  back.  Stamens  6.  Styles  S.  Flowers  usually  in  crowded  whorls, 
the  latter  in  panicled  racemes. 

8.  Fagopy'rnm.  Calyx  6-parted,  petal-like.  Stamens  8,  with  8  yellow 
glands  between  them.  Styles  3.  Achene  3-angled.  Flowers  white,  in 
panicles.    Leaves  triangular  heart-shaped  or  halberd-shaped. 

1.  POIiTG'OlVUM.    Knotwbed. 

•  Flowers  alonrf   the  stem,   inconspicuous,  greenUh-uMte,   nearly 

sessile  in  the  axils  oj  the  small  leaves.     Sheatlis  cut-frin<jed 
or  torn. 

1.  P.  avicula're.  (Knotgrass.  Goosegrass.)  A  weed 
everywhere  in  yards  and  waste  places.  Stem  prostrate  and 
tpreading.  Stamens  obiefly  5.  Achene  3-sided.  Stigmas  3. 
Leaves  sessile. 

•  •  FUnwert  tn  ttmdrwiX  spikes  or  racemes,  mostly  rose-coloured 

or  pkMahf  oeeasionally  greenish. 

+■  Leaves  not  heart-shaped  or  arrow-shaped. 

2.  P.  incama'tum.  Sheaths  not  fringed.  Stem  nearly  smooth, 
3-6  feet  high.  Leaves  long,  tapering  from  near  the  base  to  a  nar- 
row point,  rongh  on  the  midrib  and  margins.  S/'ikejt  linear  and 
nodding.  Stamens  6.  Styles  g.  Achene  flat  or  hollow-tided. — In 
Dmddy  pliMSM  along  atreamB  and  irands. 
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3.  P.  Pennsylva'nicum.  Sheaths  not  fringed.  Stem  1-3 
feet  high,  the  upper  branches  and  the  peduncles  bristly  with  stalked 
glands.  Spikes  thick^  erect.  Stamens  8,  Achene  flat. — Low  open 
grounds. 

4.  P.  Persica'ria.  (Lady's  Thumb.)  Sheaths  with  a  some- 
what ciliate  border.  Stem  nearly  smooth,  a  foot  or  more  in 
height.  Leaves  with  a  dark  blotch  on  the  middle  of  the  upper 
surface.  Spikes  dense,  erect,  on  naked  peduncles.  Stamens  6. 
Achene  flat  or  3-angled,  according  as  the  stigmas  are  2  or  3. — 
Very  common  near  dwellings  in  moist  ground. 

5.  P.  amphib'ium.  (Water  Persicaria.)  Spike  of  flowers 
dense,  oblong,  showy,  rose-red.  Stem  floating  in  shallow  water  or 
rooting  in  soft  mud.  Leaves  long-petioled,  q/len^oa/tw (7.  Sheaths 
not  bristly-fringed.  Stamens  6.  Stigmas  2. — In  shallow  water, 
mostly  northward. 

6.  P.  hydropiperoi'des.  (Mild  Water-Pepper.  )  Stem  slen- 
der, 1-3  feet  high,  in  shallow  water.  Leaves  narrow,  roughish. 
Sheaths  hairy  and  fringed  vnth  long  bristles.  Spikes  slender, 
erect,  pale  rose-coloured  or  whitish.  Stamens  8.  Stigmas  3. 
Achene  3-angled. — Jn  shallow  water. 

7.  P.  acre.  (Water  Smartweed.)  Sheaths  fringed  with 
bristles.  Leaves  transparent-dotted.  Stem  rooting  at  the  de- 
cumbent base,  2-4  feet  high,  in  shallow  vmter  or  muddy  soil. 
Leaves  narrow,  taper-pointed.  Spikef  alender,  erect,  pale  rose- 
coloured.  Stamens  8.  Achene  3-«i^gled. — Muddy  soil  or  shal- 
low water. 

•¥■  +■  Leaves  heart-shaped  or  sagittate.     Sheaths  much  longer  on 
one  side  than  on  the  other. 

8.  P.  arifo'lium  (Halberd-leaved Tear-thumb),  with  grooved 
stem,  halberd-shaped  long-petioled  leaves,  flowers  in  short  loose 
racemes,  6  stamens,  and  a  flattish  achene,  is  not  uncommon  on 
the  Lower  St.  Lawrence. 

9.  P.  sagitta'tum.  (Arrow- leaved  Tear-thumb.)  StemJ^- 
angled,  the  angles  beset  vnth  reflexed  minute  prickles,  by  which  the 
plant  is  enabled  to  climb.  Leaves  arrow-shaped.  Stamens  8. 
Achene  3-angled. — Coinnion  in  low  jjrouuds, 
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10.  P.  Oonvol'vulus.  (Black  BiNDWBBD.)  Stem  twining,  aot 
prickly  but  roughiah.  Flowers  in  loose  panicled  racemes,  3  of  the 
calyx-lobes  ridged  in  fruit.  Leaves  heart-shaped  and  partly  hal- 
berd-shaped. Not  climbing  so  high  as  the  next. — Cultivated 
grounds  and  waste  places. 

11.  P.  dumeto'mm.  (CJubibino  False  Buckwhkat.)  Stem 
twining  high,  smooth;  3  of  the  calyx-lobes  winged  in  fruit. — Moist 
thickets. 

».  RirniBX.    Dock.    Sobbbl. 

•  fferbage  not  sour,  nor  the  leaves  haU>erd-shap«A. 

1.  B.  orbicula'tus.  (Gebat  Watkb  Dock.)  Growing  in 
marshes.  Stem  erect,  stout,  5-6  feet  high.  Leaves  lanceolate, 
not  wavy-margined,  often  over  a  foot  long.  Flowers  nodding  on 
thread-like  pedicels.  Valves  nearly  orbicular,  finely  net-veined, 
each  with  a  grain  on  the  back. — Wet  places. 

2.  E.  salicifolius  (Whitb  Dock)  may  be  looked  for  in  marshe? 
on  the  sea-coast  and  far  northward.  The  whorls  of  flowers  are 
dense  and  form  a  very  conspicuous  spike,  owing  to  the  great  size 
of  the  grains  on  the  back  of  the  valves. 

3.  R.  crispns.  (Cctrlkd  Dock.)  Leaves  with  strongly  wavy 
or  curly  margins,  lanceolate.  Whorls  of  flowers  in  long  wand- 
like racemes.  Valves  grain-bearing. — Cultivated  soil  and  waste 
places. 

4.  B.  obtusifolins.  (Bitteb  Dock.)  Lowest  leaves  oblong 
heart-shaped,  obtuse,  only  slightly  wavy-margined;  the  upper 
oblong-lanceolate,  acute.  Whorls  loose,  distant.  Valves  some- 
what halberd-shaped,  sharply  toothed  at  the  base,  usually  one  only 
grain-bearing. — Waste  grounds. 

*  *  Herbage  sour;  leaves  halberd-shaped. 
6.  B.  Acetosella.    (Field  or  Shksp  Sobrkl.)    Stem  6-19 
inches  high.     Flowers  diascious,  in  a  terminal  naked  panicle. — A 
very  common  weed  in  poor  soiL 

3.  FAOOPY'RUM.     BOCKWHMAT. 

F.  esculentum.    (Buokwukat.)    Old  fields  and  oopset,  r* 
inaining  after  cultivation. 
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Ordeb  LXXn.  LAUBA'CaSJS.  (Laukbl  Family.) 
Trees  or  shrubs  with  spicy-aromatic  bark  and  leaves,  the 
latter  simple  (often  lobed),  alternate,  and  marked  with  small 
transparent  dots  (visible  under  a  lens).  Sepals  6,  petal-like. 
Flowers  dioecious.  Stamens  in  sterile  flowers  9,  inserted  at 
the  base  of  the  calyx.  Anthers  opening  by  uplifting  valves. 
Ovary  in  fertile  flowers  free  from  the  calyx,  1-celled,  with  a 
single  ovule  hanging  from  the  top  of  the  ceU.  Style  and 
stigma  1.     Fruit  a  1-seeded  drupe. 

SAS'SAFRAS.     Sasbatbab. 

S.  officinale.  A  small  or  moderate-sized  tree  with  yellowish 
or  greenish-yellow  twigs  and  ovate  or  3-lobed  entire  leaves. 
Flowers  greenish-yellow,  in  naked  corymbs,  appearing  with  the 
leaves  in  the  axils  of  the  latter.  Drupe  blue,  on  a  reddish  pedi- 
cel. The  9  stamens  in  3  rows,  the  3  inner  each  with  a  pair  of 
yellow  glands  at  the  base  of  the  filament. — Rich  woods,  in 
Southern  and  Western  Ontario. 

Obdeb  LXXm  THYMKLEA'CE-ffiS.  (Mbzbrbum  F.) 
Shrubs  with  tough  leather-like  bark  and  entire  leaves. 
Flowers  perfect.  Calyx  tubular,  resembling  a  corolla,  pale 
yellow.  Stamens  twice  as  many  as  the  lobes  of  the  caljrx  (in 
our  species  8).  Style  thread-like.  Stigma  capitate.  Ovary 
1-celled,  1-ovuled,  free  from  the  calyx.  Fruit  a  berry-like 
drupe.     Only  one  Species  in  Canada. 

DIRCA.    Lbathebwood.    Moobb-wood. 

D.  palustris.  A  branching  shrub,  2-6  feet  high,  with  curi- 
ous jointed  branchleta  and  nearly  oval  leaves  on  short  petioles. 
Flowers  in  clusters  of  3  or  4,  preceding  the  leaves.  Filaments 
exserted,  half  of  them  longer  than  the  others. — Damp  woods. 

Okdbb  LXXrV.    EL^AGNA'CEJE.    (Olbastbb  F.) 
Shrubs  with  dioecious  flowers,  and  leaves  which  are  <eur/y 
on  the  under  surface.     The  calyx -tube  in  the  fertile  flowen 
htoomet  fleshy  and  encloses  the  ovary,  forming  a  berry-like  fnnU. 
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Otherwise  the  plants  of  this  Order  are  not  greatly  different 
from  those  of  the  last. 

SIUBPHBRD'IA.     ShephebdIA. 

S.  Canadensis.  Calyx  in  sterile  flowers  4-parted.  Stamens 
8.  Calyx  in  fertile  flowers  urn-shaped,  4-parted.  Berries  yellow. 
Branchlets  brown-scurfy.  Leaves  opposite,  entire,  ovate,  green 
above,  silvery-scurfy  beneath,  the  small  flowers  in  their  axils.— 
Gravelly  banks  of  streams  and  lakes. 

Order  LXXV.  SANTALA'CE^.  (Sandalwood  F.) 
Low  herbaceous  or  partly  woody  plants  (with  us)  with  per- 
fect flowers,  these  greenish-white,  in  terminal  or  axillary  co- 
rymbose clusters.  Calyx  bell-shaped  or  urn-shaped,  4-5  cleft, 
adherent  to  the  1-celled  ovary,  lined  with  a  5-lobod  disk,  th« 
stamens  on  the  edge  of  the  latter  between  its  lobes  and  oppo- 
site the  lobes  ofHhe  ccdyx,  to  which  the  anthers  are  attached  hy  a 
tuft  of  fine  hairs.  Fruit  nut-like,  crowned  with  the  persistent 
calyx-lobes. 

COMANDRA.     Bastakd  Toad-FLAX. 
0.  nmhella'ta.    Stem  8-10  inches  high,  leafy.     Leaves  ob- 
long, pale  green,  an  inch  long.     Flower-clusters  at  the  summit 
of  the  stem.     Calyx -tube  prolonged  and  forming  a  neck  to  the 
fruit.     Style  slender.— Dry  soil. 

Order  LXXVL    EUPHORBLA.'OE^.    (SpubobF.) 
Plants  with  milky  juice  and  monoecious  flowera,  repre- 
sented in  Canada  chiefly  by  the  Qenus 
bvphor'bia.    Spdboi. 
Flowers  monoicious,  the  sterile  and  fertile  ones  both  destitnt' 
of  calyx  and  corolla,  fnU  both  contained  in  the  same  J^  lobed  cup' 
shaped  involucre  which  resembles  a  calyx,  and  therefore  the  whol«> 
will  probably  at  first  sight  be  taken  for  a  single  flower.     Storil* 
flowers  numerous,  ecuJi  qfa  single  naked  stamen  from  the  axil  qfc 
minute  bract.     Fertile  flower  only  1  in  each  involuore ;  ovary  8- 
lobed,  soon  protruded  on  a  lony  pedicel;  styles  S,  eaoh  S-ole^t 
FodunolM  terminal,  of(«o  umbellate. 
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<■  Leaves  all  similar  and  opposite,  short-petioled,  green  or  blotched 
with  brown  above,  furnished  with  scale-like  or  fringed  stipulet. 
Stems  spreading  or  prostrate,  much  Jorked.  Involticres  in  ter- 
minal  or  lateral  clusters,  or  one  involucre  in  each  fork,  the  in- 
oolucre  invariably  voith  4  (mostly  petal-like)  glands  •»  the  sin- 
uses. 

1.  1^  polygonifolia.  Leaves  entire,  oblong-linear,  mucronate, 
very  smooth.  Stipules  bristly-fringed.  Peduncles  in  the  forks. 
Olands  oj  the  involucre  very  small,  not  petal-like.  Pods  obtusely 
angled — Shores  of  the  Great  Lakes,  in  sandy  or  gravelly  places. 

2.  E.  macula'ta.  Leaves  serrulate,  oblong-linear,  somewhat 
pubescent,  with  a  brownish  blotch  in  the  centre,  very  oblique  at  the 
base.  Peduncles  in  dense  lateral  clusters.  Glands  of  the  involucre 
with  reddish  petal-like  attachments.  Pods  sharply  angled.  — Bead* 
sides. 

3.  E.  hypericifolia.  Stem  ascending.  Leaves  serraie,  often 
with  a  red  spot  or  with  red  margins,  oblique  at  the  base,  ovate- 
oblong  or  oblong-linear.  Peduncles  in  cymes  at  the  ends  of  the 
branches.  Glands  of  the  involucre  with  white  or  occasionally 
reddish  petal-like  attachments.  Pod  smooth,  obtusely  angled. — 
Cultivated  soil. 

*  •  Involucres  chiefly  in  terminal  umbels,  and  their  glands  always 
without  petal-like  attachments.  Leaves  without  stipules  or 
blotches,  those  of  the  stem  alternate  or  scattered,  the  floral 
ones  tutually  of  a  different  shape,  and  whorled  or  opposite. 

4.  E.  platyphylla.  Umbel  5-rayed.  Stem  erect,  8-lS 
inches  high.  Upper  stem-leaves  lance-oblong,  acute,  serru- 
late, the  uppermost  heart-shaped,  the  floral  ones  triangular- 
ovate  and  cordate.     Pod  warty. — Shores  of  the  Great  Lakes. 

6.  E.  Heliosco'pia.  Umbel  first  5-rayed,  then  with  3,  and 
finally  merely  forked.  Stem  ascending,  6-12  inches  high. 
Leaves  all  obovate,  rounded  or  notched  at  the  apez,  serrate. 
Pods  smooth.— Along  the  Great  Lakes. 

6.  E.  Cyparis'sias,  with  densely  clustered  stems,  and 
crowded  linear  stem-leaves  (the  floral  ones  round  heart* 
shaped),  and  a  many-rayed  umbel,  has  escaped  from  garden* 
in  some  localities. 
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Okdbe  LXXVn.     URTICA'CEJB.    (Nettus  F.) 

Herbs,  shrubs,  or  trees,  with  monoecious  or  dioecious  (or, 
in  the  Elms,  sometimes  perfect)  flowers,  with  a  regular  calyx 
free  from  the  1-2  celled  ovary  which  becomes  a  1-seeded  fruit. 
Stamens  opposite  the  lobes  of  the  calyx.  This  Order  is  divided 
into  four  well-marked  Suborders,  three  of  which  are  repre- 
sented in  Canada. 

StTBOKDBE  I.    TJLMA'OB^.    (ElmFamilt.) 

Trees,  with  alternate  simple  leaves,  and  deciduous  small 

stipules.     Flowers  often  perfect.     Styles  2.    Fruit  a  sanukra 

winged  oU  round. 

*  UIiiiBS.  Flowera  In  latoral  ehisten,  earlier  th»n  the  leares,  parpHth  or 
f reenish-yellow.  Calyx  bell-shaped,  i~9  cleft  Stamena  4-0 ;  the  flia- 
menta  long  and  slender.  Ovary  2-oelled,  but  the  samara  only  l-aee<led. 
StifmaaS. 

SxjBOKDBR  n.    UBTTOB^.  (Nbttu  Famht.) 
Herbs  with  watery  juice  and  opposite  or  alternate  leaves, 
often  beset  with  stinging  hairs.     Flowers  monoecious  or  dioe- 
oioas,  in  spikes  or  racemes.     Stamens  as  many  as  the  sepals. 
Style  only  1.     Ovary  1-celled.     Fruit  an  achene. 

2.  Urtl'ca.  LeovM  oppotiU.  Plant  beset  with  stinging  hairs.  Sepals  4  In 
both  sterile  and  fertile  flowers.  Stamens  4.  StiKnia  a  small  sessile 
tttft.  Aoheuo  flat,  enolosed  between  the  i  larger  sepals.  Flowers 
greenisli. 

S.  Ijaport'ea.  L4av«i  altsmate.  Plant  beset  with  stinging  hairs.  Seiwla 
e  in  the  sterile  flowers,  4  in  the  fertile,  2  of  them  muoh  smaller  than  the 
other  8.  Stigma  awl-shaped.  Achene  flat,  sery  <Mi^u4,  r^fUatd  on  ita 
winfftd  p*dic4l, 

4.  Pll'ea.  Leaves  opposite.  WKoU  plant  very  gmooth  atid  §»nti-trantpar*nt. 
Sepals  and  stamens  8-4.    Stigma  a  sessile  tuft. 

I.  Bsehosc'rla.  Leaves  mostly  opposite.  No  stlngiag  hairs.  Sepals  and 
stamens  4  In  the  sterile  flowers.  Calyx  tiibalar  or  um-shaped  in  the 
lartlls  ones,  and  enoloalng  ttie  aohene.    Stigma  long  %ni  thread  Uke. 

StTBoaDBR  IV.    CAmXABIN'EM.    {Hma  Famht.) 
Rough  herbs  with  watery  juico  and  tough  bark.     Loaves 
opposite  HI  id  palmaUly  compound.     Floirars  dioecious.    Stsr- 
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ile  ones  in  compound  racemes ;  stamens  5 ;  sepals  5.  Fertile 
ones  in  crowded  clusters ;  sepal  onlyl^embracing  the  aohene. 
Stigmas  2. 

6.  Can'nabls.    A  rather  tall  rongh  plant  with  palmately  compound  leaves 
of  6-7  linear-lanceolate  serrate  leaflets. 

1.  ULMUS.    Elm. 

1.  U.  fulva.  (Red  ob  Slippbby  Elm.)  Flowers  nearly  ses- 
sile. Leaves  vera  rough  above,  taper-pointed.  Buds  doumy  with 
rusty  hairs.     A  medium-sized  tree,  with  mucilaginous  inner  bark. 

2.  U.  America'na.  (American  ob  White  Elm.)  Leaves 
not  rough  above,  abruptly  pointed.  Flowers  on  drooping  pedi- 
cels. Buds  glabrous.  A  large  ornamental  tree,  with  drooping 
branchlets. — Moist  woods. 

a.  URTI'CA.    Nettle. 
U.  gra'cilis.    Stem  slender,  2-6   feet   high.     Leaves   ovate- 
lanceolate,  pointed,  serrate,  3-5  nerved   from  the  base,  nearly 
smooth,  the  long  petioles  with  a  few  bristles.     Flower-clusters 
in  slender  spikes. — Moist  ground  and  along  fences. 
3.  LAPORT'KA.     WooD-Nettle. 

L.  Canadensis.     Stem  2-3  feet  high.     Leaves  large,  ovate, 
long-petioled,  a  single  S-cl^  stipule  in  the  axil. — Moist  woods. 
4.  PIIj'EA.    Bichweed.    Cleabweed. 

P.  pu'mila.  Stem  3-18  inches  high.  Leaves  ovate,  coarsely 
toothed,  3-ribbed. — Cool  moist  places. 

9.  BCBHMK'RIA.     FXLSB  NbTTLB. 

B.  cylin'drica.  Stem  1-3  feet  high,  smoothish.  Leaves  ovate- 
oblong  or  ovate-lanceolate,  serrate,  3-nerved,  long-petioled.  Sti- 
pules separate. — Moist  shady  places. 

6.  CAN'NABIS.     HeMP. 

0.  sati'va.  (Hkmp.)  Common  everywhere  along  roadsides 
and  in  waste  places. 

Obdbe  LXXVm.    PLATANA'CEJB.    (PtAKB-TRBB  F.) 
Represented  only  by  the  Genus 

PLiAT'ANUS.    Planb-tbee.    Buttokwood. 
P.  occidentalis.   (Amrbioax  Plane-tbbb  ob  Stqahobx.)  A 
fine  large  tree  found  in  Southwestern  Ontaria     Leav«a  altomat^ 
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rather  scurfy  when  young,  palmately  lobed  or  angled,  the  lobes 
aharp-pointed ;  stipules  sheathing.  Flowers  monoecious,  both 
sterile  and  fertile  ones  in  catkin-like  heads,  without  calyx  or 
corolla,  but  with  small  scales  intermixed.  Ovaries  in  the  fertile 
flowers  club-shaped,  tipped  with  the  thread-like  simple  style,  and 
downy  at  the  base.  Fertile  heads  solitary,  on  slender  peduncles. 
The  white  bark  separates  into  thin  plates. 

Oedee  TiXXTX.    JTJQLANDA'CE^.    (Walntjt  F.) 

Trees  with  alternate  pinnate  leaves  and  no  stipule* 
Flowers  monoecious.  Sterile  flowers  iu  catkins.  Fertll» 
flowers  solitary  or  in  small  clusters,  with  a  regular  3-4 
lobed  calyx  adherent  to  the  ovary.  Fruit  a  sort  of  drupe, 
the  fleshy  outer  layer  at  length  becoming  dry  and  forming 
a  husk,  the  inner  layer  hard  and  bony  and  forming  the  nut- 
shell. Seed  solitary  in  the  fruit,  very  large  and  4-iobed. 
This  Order  comprises  the  Walnuts,  Butternuts,  and  Hick- 
ories. 

Sfnopaia  of  the  Genera. 

1.  Jnglana.  Sterile  flowers  in  solitary  catkins  from  the  prevV>us  year's 
wood.  Filaments  of  the  numerous  stamens  very  short.  FWtlle  flowers 
on  peduncles  at  the  ends  of  the  branches.  Calyx  4-tootbedi,  wtA  U  ttnall 
pttals  at  the  Hnuset.  Styles  and  stigmas  2,  the  latter  f ringaiL  Exocarp 
or  hutk  drying  without  ipliUing.  SkM  oif  tJu  ntU  very  rougik  and  irregti- 
larly  furroioed. 

t.  Car'ya.  Sterile  flowers  in  slender  cluttered  catkins.  Stuaens  .Vio,  with 
very  nhort  filaments.  Fertile  flowers  in  small  clusters  at  She  ends  of  the 
branches.  Calyx  4-toothed ;  no  petalt.  Stigmas  2  or  4,  li>rge.  Exocarp 
U-valved,  drying  and  iplitting  away  from  the  very  »mom4t  and  b^ny  nut- 
theU. 

1.  JVOIiANS.    Walnut. 

1.  J.  ciner'ea.  (Buttkrnot.)  Leaflets  obfong-lanceolate, 
pointed,  aerrato.  PrtioUs  aaui  branchlett  elarmmjf.  Fruit  ob- 
long, cla/mmy. — Rich  woods. 

2.  J.  nigra.  (Black  Walnut.)  LenfloTai  ovate-lanceolate, 
taper-pointod,  iiorrat«.  Petioles  downy  but  not  elammy.  Fruit 
■phorical.  Wood  a  darker  browu  than  iu  k«e  Butternut.— Kicb 
woods )  nure  northward. 
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a.  CAR'TA.     HlOKOBT. 

1.  C.  alba.  (Shet-l-bark  Hickory.)  Leafleta  6,  the  lower 
pair  much  smaller  than  the  others.  Husk  of  the  frait  splittiog 
completely  into  4  valves.  Nut  flattish-globular,  mucronate. 
Bark  of  the  trunk  rough,  scaling  off  in  rough  strips. — Rich 
woods. 

2.  C.  ama'ra.  (Swamp  Hickory  or  Bittkrkut.)  Ltaflei* 
7-11.  Husk  of  the  fx'uit  splitting  half-way  down.  Nut  spheri- 
cal, short- pointed.    Bark  smooth,  not  scaling  off. — Moist  ground. 

Order  LXXX.     CUPULrP'ER^.     (Oak  Family.) 

Shrubs  or  trees,  with  alternate  simple  leaves,  deciduous 
stipules  and  monoecious  flowers.  Sterile  flowers  in  catkins 
(but  in  Beech  in  small  heads) ;  the  fertile  ones  solitary  or 
clustered,  and  furnished  with  an  involucre  which  forms  a 
scaly  cup  or  a  bur  surrounding  the  nut. 

Synopals  of  the  Oenera. 

L  QucrcuM.  Sterile  flowers  with  a  calyx  including  few  or  several  stamens 
with  slender  filaments.  Fertile  flowers  scattered  or  somewhat  clustered, 
each  in  a  scaly  involucre  or  cupule.  Nut  (acorn)  rounded,  the  base  en- 
closed  by  the  cupule. 

2.  CaMin'nc^n.  Sterile  flowers  in  long  slender  catkins.  Calyx  6-parted. 
Fertile  flowers  usually  8  in  each  involucre,  the  latter  prickly,  forming 
a  bur.  Calyx  6-lobed.  Stiijmas  bristle-shaped.  Nuts  enclosed  (mostly 
2  or  .S  totrcther)  in  tbo  prickly  4-valved  Involucre,  flattened  when  there 
are  more  than  one. 

8.  FaguM.  Sterile  flowers  In  a  small  head  on  drooping  peduncles.  Calyx 
bell-shaped.  Fertile  flowers  in  pairs  in  the  involucre,  which  consists  of 
awl-shaped  bractlets  grown  together  at  the  bases.  Calyx  lobes  awl- 
shaped.  JVttfs  S-Cjngled,  (jenerally  in  jiair»  in  the  bur-like  tt-valved 
eupule.    Bark  clos«,  smooth,  and  liffht  gray. 

4.  Cor'vluH.  Sterile  f  owers  in  drooping  catkins.  Ko  calyx.  Stamens  8 
(with  1-cclled  anthers),  and  S  small  bractlets  under  each  bract.  Fer- 
tile flowers  in  a  small  scaly  head  ;  one  ovary,  surmounted  by  2  long  red 
stigmas,  under  eucl.  fsale,  and  accompanied  by  ai>airof  bractlets  which. 
In  fruit,  enlarge  i^n^  %fm  a  Uaf-likr  or  tubular  frinned  or  toothed  invo- 
lucre closely  enviopfn;;  each  nut.  Sterile  catkins  from  the  axUs  of  the 
previous  yeM.    Fetvio  flowers  terminating  the  new  shoots. 
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1.  Oa'trjra.  Sterile  flowers  in  drooping  catkins.  Calyx  wanting,  Stameni 
several  under  each  bract,  but  not  accompanied  by  bractlets.  Fertile 
flowers  in  short  catkins,  2  under  each  bract,  each  ovary  tipped  with  2 
long  stigmas,  and  surrounded  by  a  tubular  bractlet  which,  in  fruit,  be- 
comes a  greenish-white  inflated  bag,  having  the  small  nut  in  the  bottom. 

K  Carpi'nus.  Sterile  flowers  in  drooping  catkins.  Calyx  wanting.  Sta- 
mens several  under  each  bract ;  no  bractlets.  Fertile  flowers  much  aa 
in  Ostrya,  but  the  bractlets  surrounding  tlie  ovaries  are  not  tubular  but 
open,  and  in  fruit  become  leaf -like,  one  on  each  side  qf  the  tmall  nut. 

1.  Q,rE:RCUS.    Oak. 

»  Aeoma  ripening  the  first  year,  and  there/ore  borne  on  the  new 

shoots.     Lobes  or  teeth  of  the  leaves  not  bristle-pointed. 

1.  Q.  alba.  (White  Oak.)  A  large  tree.  Leaves  (when  ma- 
ture) smooth,  bright  green  above,  whitish  beneath,  obliquely  cut 
into  few  or  several  oblong  entire  lobes.  The  oblong  nut  much 
larger  than  the  saucer-shaped  rough  cupule. — Rich  woods. 

2.  Q.  macrocar'pa.  (Bub-Oak.  MossY-ctxp  White-Oak.) 
A  medium-sized  tree.  Leaves  deeply  lobed,  smooth  above,  pale 
or  downy  beneath.  Acorn  broadly  ovoid,  half  or  altogether  cov- 
ered by  the  deep  cup,  the  upper  scales  of  which  taper  into  bristly 
points  making  a  fringed  border.  Cup  varying  greatly  in  size, 
often  very  large. — Rich  soil. 

3.  Q.  bi'color.  (Swamp  White  Oak.)  A  tall  tree.  Leaves 
sinuate-toothed,  but  hardly  lobed,  wedge-shaped  at  the  base, 
downy  or  hoary  beneath.  Cup  nearly  hemispherical,  about  half 
as  long  as  the  oblong-ovoid  acorn,  sometimes  with  a  fringed  bor- 
der.   Peduncle  in  fruit  larger  than  the  petiole. — Low  grounds. 

•  •  Acorns  ripening  the  second  year,  and  ther^ore  borne  on  tht 
previous  yearns  wood,  below  the  leaves  (^fthe  season.  Lobes  or 
teeth  of  the  leaves  bristle-pointed. 

4.  Q,  coccin'ea,  var,  tincto'ria.  (QnEROTTnoN,  Yeixow- 
BARKRU,  OR  Black  Oak.)  Lcaves  pinnatifid,  slender-pctioled, 
rather  rounded  at  the  base,  rusty-downy  when  young,  smooth 
and  shining  above  when  mature,  often  slightly  pubcKccnt  be- 
neath, turning  brownish,  orange,  or  dull  red  in  the  autumn. 
Oup  hsmitphirical  with  a  more  or  less  conical  bast,  covering  half 
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or  more  of  the  rather  small  acorn. — Mostly  in  dry  soil,  but 
occasionally  in  moist  places.    Inner  bark  yellow,  used  for  dyeing. 

6.  Q.  rubra.  (Red  Oak.)  A  large  tree.  Leaves  pinnatifid, 
turning  dark  red  in  the  autumn.  Cup  saucer-sharped,  sessile  or 
nearly  so,  very  much  shorter  than  the  oblong-ovoid  acorn. — Rich 
and  puor  soil. 

9.  OASTA'NBA.    CmsSTNUT. 

C.  vesca,  var.  America'na.  (Chestnut.)  A  large  tree. 
Leaves  oblong-lanceolate,  pointed,  coarsely  and  sharply  serrate, 
acute  at  the  base.  Nuts  2  or  3  in  each  bar. — Southwestern  On* 
tarlo. 

8.  FAGUS.    Bekch. 

P.  femigin'ea.  (American  Beech.)  A  very  oommon  tree 
in  rich  woods,  the  branches  horizontal.  Leaves  oblong-ovate,  ta- 
per-pointed, toothed,  the  very  straight  veins  terminating  in  the 
teeth. 

4.  COR'TTlitJS,    Hazbl-ntjt.    Filbbbt. 

1.  0.  America'na.  (Wiu)  Hazel-nut.)  Leaves  roundish 
heart-shaped.  Involucre  spreading  mtt  above,  leaf-like  and  cut- 
toothed. — Chiefly  in  Southwestern  Ontario;  in  thickets. 

2.  0.  rostra'ta.  (Beaked  Hazel-nut.)  A  rather  common 
shrub,  easily  distinguished  from  No.  1  by  the  involucre,  which  is 
prolonged  into  a  narrow  tube  much  beyond  the  nut,  and  is  densely 
bristly-hairy, 

5.  OSTRYA.     HoP-HOBNBBAlt.     iBON-WOOIk. 

0.  Virgin'ica.  (Tron-wood.)  A  slender  tree  with  brownish 
furrowed  bark.  Leaves  oblong-ovate,  taper-pointed,  sharply 
doubly  serrate.  Fertile  catkin  like  a  hop  in  appearance. 
Wood  very  hard  and  close. — Rich  woods. 

e.  CARPrmrs.  Hobhsbav. 
0.  America'na  (Blub  ob  Watbb  Beech.)  Small  trees  with 
furrowed  trunks  and  close  smooth  gray  bark.  Leaves  ovate- 
oblong,  pointed,  doubly  serrate. — Along  streams.  Resembling 
a  Beech  in  general  aspeot*  bat  with  inflorescence  like  that  of 
Lron-wood. 
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Oedbe  T.ym.    MYKICA'CEiB.     (Swhbt-Gam!  F.; 

Shrubs  with  monoecious  or  dioecious  flowers,  both  sterile 

and  fertile  ones  collected  in  short  catkins  or  heads.    Leaves 

with  resinous  dotsy  ttsiudly  fragrant.     Fruit  a  1-seeded  dry 

drupe  or  little  nut,  usually  coated  with  waxy  graina. 

Syvopsla  of  the  Genera. 

1.  Olyri'ca.  Flowers  chiefly  dicaoious,  catkins  lateral,  each  bract  with  a  pair 
of  brtujtlets  underneath.  Stamens  in  the  sterile  flowers  2-8.  Ovary  soli- 
tary in  the  fertile  flowers,  1-celled,  tipped  with  2  thread-like  stijrmas,  and 
surrounded  by  2-4  small  scales  at  the  base.  In  our  species  the  2  scales 
form  wing^  at  the  base  of  the  nut. — A  shrub,  S-5  feet  high. 

8.  Compto'nia.  A  low  shrub,  a  foot  or  more  in  height,  with  fern-like  very 
sweet-scented  leaves.  Flowers  monoecious.  Sterile  catkins  cylindrical. 
Fertile  ones  spherical,  the  ovary  surrounded  by  8  awl-shaped  persiatent 
scales,  so  that  the  catkin  resembles  a  bur. 

1.  MYRICA.    Baybebby,    Wax-Mybtle. 
M.  Gale.    (Swekt  Gale.  )    Leaves  wedge-lanceolate,  serrate 
towards  the  apex,  pale.    The  small  nuts  in  crowded  heads,  and 
winged  by  the  2  scales. — Bogs. 

».  COMPTO'XIA.     Swebt-Febn. 

0.  asplenifolia.  Leaves  linear-lanceolate  in  outline,  deeply 
pinnatifid,  the  lobes  numerous  and  rounded. — Dry  soil ;  observed 
at  High  Park,  Toronto,  and  on  the  Pine  barrens  west  of  Angus, 
Ont. 

ObdbbLXXXII.    BETUIiA'CEiB.    (Birch  Fa  mitt.) 

Trees  or  shrubs  with  monoecious  flowers,  both  sorts  in  cat- 
kins, 2  or  3  three  flowers  under  each  scale  or  bract  of  the  cat- 
kin. Ovary  2-celled  and  2-ovuled,  but  in  fruit  only  1-celled 
and  l-seeded.  Fruit  a  small  nut.  Stigmas  2,  long  and  slen- 
der.   TwigB  and  loaves  often  aromatia 

HynopaU  ofihe  Oeaera. 
L  BefnlM.  Sterile  catkins  long  and  |>cndulous,  formed  daring  mminer  and 
•xpariding  the  following  spring ;  each  flower  consisting  of  one  Hiimll  t^cale 
to  which  is  attached  i  short  flianients;  8  flowers  under  each  scale  of  the 
•atkln.  Fertile  catkltii  stout,  oblong,  the  scales  or  bracts  S-lobed  and 
with  8  or  8  flowers  under  each :  each  flower  a  naked  ovary,  bMomiiig  a 
wlogcd  ootlat  In  fruit.    Hark  uaitlljr  ooiuiag  •!!  In  i 
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iniin.    Catkins  much  as  in  Betula,  but  each  fertile  and  sterile  flower  has 
a  distinct  3-5  parted  calyx.     Catliins  solitary  or  clustered  at  the  ends  of 
leafless  branchlets  or  peduncles.    Nutlets  wingless  or  nearly  so. 
1.  BET'XJLA.     BmcH. 

1.  B,  lenta.  (Cherry-Birch.  Sweet  ob  Black  Birch.) 
liark  of  the  trunk  dark  brown,  close,  aromatic;  that  of  the 
twigs  bronze-coloured.  Wood  rose-coloured.  Leaves  ovate, 
with  somewhat  heart-shaped  base,  doubly  serrate,  pointed, 
ahort-petioled.  Fruiting  catkins  sessile,  thick,  oblong-cylizi- 
drical. — Moist  woods. 

2.  B.  lu'tea.  (Yellow  or  Gray  Birch.)  Bark  of  the  trunk 
yellowish-gray,  somewhat  silvery,  scaling  off  in  thin  layers. 
Leaves  hardly  at  all  heart-shaped.  Fruiting  catkins  thicker 
and  shorter  than  in  No.  1. — Moist  woods. 

3.  B.  papyra'cea.  (Paper  or  Canoe  Birch.)  Bark  of  the 
trunk  white,  easily  separating  in  sheets.  Leaves  ovate,  taper- 
pointed,  heart-shaped,  long-petioled.  Fruiting  catkins  cylindri- 
cal, usually  hanging  on  slender  peduncles. — Woods. 

a.  AL.1VUS.    Aldeb. 
A.  inca'na.     (Speckled  or  Hoary  Alder.)    A  shrub  or  small 
tree,  growing  in  thickets  in  low  grounds  along  streams.     Leaves 
oval  or  ovate,  rounded  at  the  base,  serrate,  whitish  beneath. 
Flowers  preceding  the  leaves  in  early  spi'ing. 

Okdbr  LXXXIII.  SALICA'CEiB.  (Wiuow  F.) 
Trees  or  shrubs  with  dioecious  flowers,  both  sorts  in  cat- 
kins, one  under  each  scale  of  the  catkin.  No  calyx.  Fruit 
t-celled,  many-seeded,  the  seeds  furnished  with  tufts  of  down. 
(See  Part  L,  section  66,  for  description  of  typical  flowers.) 
This  Order  comprises  the  Willows  and  Poplars. 

Synopaii*  of  the  Oenera. 
X.  Sallx.    Trees  with  mostly  loiig  and  pointed  Itavet,  and  slender  branches. 
Bracts  or  scales  of  tht?  catkins  not  toothed.    Stamens  mostly  2  under  each 
bract,  but  in  one  or  two  species  as  many  aa  6  or  6,    Stigmas  short.   Cat- 
kins appearing  before  or  with  the  leaves. 

I  Pop'ulna.  Trees  with  6road  and  more  or  less  heart-shaped  leaves.  Bracts 
of  the  catkins  toothed  or  cut  at  the  apex.  Stamens  8-80,  or  even  more, 
under  each  scale.  Stipnas  long.  Catkins  long  and  drooping,  preceding 
tbo  leaves. 
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1.  SAL.IX.    Willow. 

•  Catkins  lateral  and  sessile,  appearing  before  the  leaves.  Sealet 
dark  red  or  brown,  persistent.  No  leaf-like  bracts  at  the  base 
of  the  catkins.     Stametis  i. 

+•  Leaves  veiny,  hairy  or  woolly,  and  with  somewhat  revolute 
margins. 

1.  S.  can'dida.  (Hoary  Willow.)  A  shrub,  not  more  than 
3  or  4  feet  high,  growing  in  bogs  and  wet  places;  the  twigs  and 
leaves  clothed  with  a  web-like  wool,  giving  the  whole  plant  a 
whitish  aspect.  Leaves  lanceolate,  narrow.  Stipules  small,  lan- 
ceolate, toothed.     Catkins  cylindrical. 

2.  S.  hu'milis.  (Prairie  Willow.)  A  shrub,  3-8  feet  high, 
growing  usually  in  dry  or  barren  places.  Leaves  lanceolate,  not 
so  taper-pointed  as  in  No.  1,  slightly  downy  above,  thickly  s( 
beneath.  Stipules  semi-ovate  or  moon-shaped  with  a  few  teeth, 
shorter  than  the  petioles.     Catkins  ovoid. 

•t-  +■  Leaves  smooth  and  shining  above,  not  woolly  benecUk.    Cojt- 
kins  large,  clothed  with  long  glossy  hairs. 

3.  S.  dis'color.  (Glatjcous  Willow.)  A  shrub  or  small  tree. 
8-15  feet  high,  growing  in  low  grounds  and  along  streams.  Leaven 
lanceolate  or  ovate-lanceolate,  irregularly  toothed  tn  the  middle  o) 
the  margin,  entire  at  each  end,  white-glaucous  beneath.  Stipules 
moon-shaped,  toothed. 

The  3  species  just  described  frequently  have  compact  heads  of 
leaves,  resembling  cones,  at  the  ends  of  the  branches,  This  is 
piobably  a  diseased  condition  due  to  puncturing  by  insects. 

•  •  Catkins  lateral,  preceding  (or  sometimes  accompanying)  the 
leaves.  Scales  dark  red  or  broum,  persistent,  4  or  6  leaf-like 
bracts  at  the  base  of  the  calkin. 

4.  8.  corda'ta.  (Heart-lraved  Willow.)  A  shrub  or  small 
tree,  growing  in  wot  grounds.  Leaves  lanceolate,  not  always 
beart-shapeil,  sharply  serrate,  smooth.  Catkins  cylindrical, 
Uafy-Uructed  at  Uie  base. 
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.  •  •  CalJcins  lateral,  appearing  along  with  the  leaves,  leafy-bracted 
at  the  base.     Stamens  i.    Scales  persistent. 

6.  S.  liv'ida,  var.  occidentalis.  (Livid  Willow.)  A  good- 
sized  shrub,  chiefly  in  moist  situations.  Leaves  oblong  or  obo- 
vate- lanceolate,  barely  toothed,  downy  above,  very  veiny,  hairy 
and  glaucous  beneath.  Stipules  semi-lunar,  toothed.  Ovary  at 
length  raised  on  a  very  slender  stalk. 

*  •  ♦  ♦  Catkins  long  and  loose,  peduncled,  not  lateral  but  borne  on 
the  ends  of  the  new  shoots.     Scales  greenish-yellow,  decidxious,  ''\ 
Filaments  hairy  below.  i 

+■  Stamens  S-6  or  more.  f 

6.  S.  lu'cida.  (Shining  Willow.)  A  shrub  or  small  bushy 
tree,  growing  along  streams.  Leaves  ovate-oblong  or  narrower, 
with  a  long  tapering  pomt,  shining  on  both  sides,  serrate.  Sta- 
mens mostly  5. 

7.  S.  nigra.  (Black  Willow.)  A  larger  tree  than  No.  6, 
with  a  roughish  black  bark,  growing  along  streams.  Leaves 
narrowly  lanceolate,  tapering  at  each  end,  serrate,  amooth,  green 
on  both  sides.     Stamens  3-6. 

+■  +■  Stamens  i. 

8.  S.  longifolia.  (Long-leaved  Willow.)  A  Bhrab  or  small 
tree,  varying  greatly  in  size,  growing  along  streams  in  sandy  or 
gravelly  places  Leaves  linear-lanceolate,  very  long,  tapering  to- 
wards both  ends,  nearly  sessile,  serrate  with  a  few  spreading  teeth, 
grayish-hairy  when  young. 

a.  pop'ui.us.    PopLAB. 

1.  P.  tremuloi'des.  (American  Aspen.)  A  tree  with  green- 
ish-white bark,  and  roundish  heart-shaped  leaves  continually  in  a 
state  of  agitation,  due  to  the  lateral  compression  of  the  petiole, 
and  the  consequent  susceptibility  of  the  leaf  to  the  least  motion 
of  the  air.     Teeth  of  the  leaves  small. 

2.  P.  grandidenta'ta  (Large-toothed  Aspkn)  has  roundish 
ovate  leaves  with  large  irregular  sinuate  teeth. 

3.  P  balsamif'era.  (Bal.sam  Poplar.)  A  tall  tree,  growing 
in  swamps  and  along  streams ;  the  large  buds  varnished  with  resin- 
ous matter.  Leaves  ovate,  tapering,  fineljr  seixate,  whitish  beneath. 
Stamens  very  nmneroos. 
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Subclass  IL     GYMNOSPERMS. 

Ovules  and  seeds  naked  (not  enclosed  in  a  peri- 
carp), and  fertilized  by  the  direct  application  of  the 
pollen.     Represented  in  Canada  by  a  single  Order. 

Ordeb  LXXXIV.    CONIP^ERiB.    (Pinb  FAMiLr.) 

Trees  or  shrubs  with  resinous  juice  and  mostly  inon(jecious 
flowers,  these  in  catkins  except  in  the  last  genus  (Taxus),  in 
which  the  fertile  flower  is  solitary  and  the  fruit  berry-like. 
Leaves  awl-shaped  or  needle-shaped. — The  Order  comprises 
three  well-marked  Suborders. 

SuBOBDER  L     ABIETINTIiB.     (Pine  Family  Proper.) 
Fruit  a  true  cone,  the  imbricated  scales  in  the  axils  of  brads. 
Ovules  2  on  the  inside  of  each  scale  at  the  base,  in  fruit  com- 
ing off  with  a  wing  attached  to  each.   (Part  L ,  Figs.  155, 15G, ) 

•  Cones  not  ripening  till  the  second  year. 
L  Pinna.  Lnvea  needle-shaped,  tS  in  a  cluster,  evergreen,  in  the  axil  of  a 
thin  scale.  Sterile  catkins  in  splices  at  the  bases  of  the  new  shoots,  con 
sisting  of  many  almost  sessile  anthers  spirally  inserted  on  the  axis.  Cones 
more  or  less  woody,  the  scales  widely  spreading  when  ripe.  Cotyledons 
of  the  embryo  sereraL 

•  •  Cones  ripening  the  first  year, 
t.  A^lci««    Leaves  linear  or  needle-shaped,  scattered  uniforn^y  along  the  nctr 
shoots,  evergreen.    Sterile  catkins  in  the  axils  of  last  year's  leaves.    Cones 
with  thin  scales. 

8.  I.iarlx.  Leaves  needle-shaped,  dustertd  or  faseioUd  on  lateral  tp\irt  q/ 
Uist  year's  wood,  many  in  each  bundle,  falling  of  in  the  aiUutnn;  those 
on  the  new  shoots  scattered,  but  deciduous  like  the  rest. 

SoBOBDBB  n.    0UPBESSIN'E.(51.    (0ypre8.s  F.) 

Fertile  flowers  of  only  a  few  scales,  these  not  in  the  ariJ.t  oj 

bracts,  forming  in  fruit  either  a  very  small  loose  and  dry  cono, 

or  a  sort  of  false  berry  owing  to  the  thickening  of  the  scales. 

•  Flowtrs  monceeiims.    Fruit  a  small  loose  eon*. 

i  Tbn|«.  Leaves  some  awlshaprd,  others  scalS'iik*,  olosoly  imbricated  on 
tlt«yla(  branches.    Oatklus  ovuid,  tsnulaaU 
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•  •  Flowers  mottly  dicoeious.    Fruit  berry-like,  black  urith  a  bloom. 
ft.  J^nnlp'eruti.    Leaves  awl-shaped  or  scale-like,  sometimes  of  both  shapes, 
evergreen,  prickly-pointed,  glaucous-white  on  the  upper  surface,  and  (io 
our  common  species)  in  whorls  of  3. 

Sotordek  m.     TAXTN'E^.    (Yew  Family.) 
Fertile  flower  solitary,  consisting  of  a  naked  ovule   sur- 
rounded by  a  disk  which  becomes  pulpy  and  berry-like  in 
fruit,  enclosing  the  nut-like  seed.     Berry  red. 

8.  TuxuH.  Flowers  chiefly  diceclous.  Leaves  evergreen,  mueronate,  rigid, 
scattered.— A  low  straggling  bush,  usually  in  the  shade  of  other  ever- 
greens. 

1.  PINUS.     PiNB, 

1.  P.  resino'sa.  (Red  Pink.)  Leaves  in  twos,  ulender.  Bark 
rather  smooth,  reddish. — Common  northward. 

2.  P.  strobus.  (White  Pink.)  Leaves  in  Jlvea,  elender.  Bark 
smooth  except  on  old  trees,  not  reddish. — Common. 

9.  A'BIBS.    Spbucb     Fib. 

1.  A.  nigra.  (Black  Spruce.)  Leaves  needle-shaped  and  4- 
sided,  pointing  in  all  directions.  Cones  hanging,  persistent,  scales 
with  thin  edges. — Swamps  and  cold  woods. 

2.  A.  alba.  (White  Spruce.)  Leaves  as  in  No.  1.  Cones 
hanging,  decidvoua,  the  scales  with  thickish  edges.— Swamps  and 
oold  woods. 

3.  A.  Canadensis-  (Hemlock  Spbttos.)  Leaves  flat,  lighter 
beneath,  pointing  only  in  two  directions, ».«.,  right  and  left  on  each 
side  of  the  branch,  obtuse.  Cones  banging,  persistent. — Hilly  or 
rocky  woods. 

4.  A.  balsa'mea.  (Balsam  Fib.)  Xcares /a<,  the  lower  sur- 
face whitish  and  the  midrib  prominent,  crowded,  pointing  mostly 
right  and  left  on  the  branches.  Cones  erect  on  the  upper  sides  of 
the  branches,  violet-coloured,  the  scales  slender-pointed. — Damp 
woods  and  swamps. 

3.  liARIX.     Lakch. 

L.  America'na.  (American  Larch.  Tamarack.)  A  slen- 
der and  very  graceful  tree  with  soft  leaves  in  fascicles,  falling  oflF 
in  autumn. — Swamps. 
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4.  THUJA.    Abbob  Vitje, 
T.  occidentalis.      (American  Aebor  Vit^.)     The  veil, 
fcnown  cedar  of  cedar-swamps. — Common. 

5.  JUNIP'BRUS.     Jdnipeb. 
J.  COminu'nis.     (Common  Juniper.  )    A  spreading  shrub  with 
isceudiiig  stems,  growing  on  dry  hill-sides.    Leaves  in  whorls  of 
i,  whitish  above,  prickly-pointed. 

6.  TAXUS.     Tbw. 

T.  bacca'ta,  var.  Canadensis.  (American  Yew.  Ground 
Hemlock.)  A  low  straggling  shrub.  Leaves  green  on  both 
aide*.    Berri/  globular,  red. 
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Class  II.   ENDOGENS  or  MONOCOTYLEDONS 
For  characters  of  the  Class  see  Part  I.,  chap.  xi. 
Division  L     SPADICEOUS  ENDOGENS. 

Flowers  aggregated  on  a  spadix  (Part  I.,  sec.  69),  with 
or  without  a  spat?ie  or  sheathing  bract. 

Obdek  LXXXV.  ABA'CE^.  (Abum  Family.) 
Herbs  with  pungent  juice  and  simple  or  compound  leaves, 
these  sometimes  net-veined  and  hence  suggesting  that  the  plants 
may  be  Exogens.  Spadix  usually  accompanied  by  a  spathe. 
Flowers  either  without  a  perianth  of  any  kind,  or  with  4-6 
sepals.     Fruit  usually  a  berry. 

8yuopHla  of  the  Genera. 

•  Leavea  not  linear.    Flotoen  without  ptrianth  of  any  $ort.    Spadix  aeeom- 

panied  by  a  ipathe. 

1.  Arisae'ina.    Flowers  mostly  dioecious,  coUeeted  on  the  lower  part  of  the 

spadix  only.  Spathe  (in  our  common  species)  arched  over  the  spadix. 
Scape  from  a  solid  bulb.  Leaves  compound,  net-veined,  sheathing  th« 
■cape  below  with  their  petioles.    Berries  bright  red. 

2.  Cnlln.    Flowers  (at  least  the  lower  ones)  perfect,  covering  the  whole 

spadix.  Spathe  open  and  spreading,  with  a  white  upper  surface,  tipped 
with  an  abrupt  point.  Scape  from  a  creeping  rootstock.  Leaves  not 
net-veined,  simple,  heart-shaped. 

.  *  Leave*  not  linear.  Flotoen  with  a  perianth  of  U  tepaU.  Spadix  sur- 
rounded by  a  spathe, 

8.  Syiiii»!o«Br'pui«.  Leaves  all  radical,  very  large  and  veiny,  appearing 
after  tl  e  spathcs,  which  are  close  to  the  ground  and  are  produced  very 
early  in  spring.  Flowers  perfect,  their  ovaries  immersed  In  the  spadix, 
the  latter  globular  and  surrounded  by  the  shell-shaped  spathe.  Sepals 
hooded.  Stamens  4.  Fruit  consisting  of  the  soft  enluged  sptuiix  in 
which  the  seeds  are  sunk, 

•  •  •  Leaves  linear,  sword-shaped.    Spadix  on  the  side  of  the  scape.   FUnoen 

with  a  perianth  qf  6  sepals.    No  spathe. 
4,  Ac'«ruB.    Scape  2-edgcd,  resembling  the  leaves,  the  cylindrical  spadix 
talM  OB  one  adf*.    8ep«l8  hollowed.    Stamens  6. 
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1.  ARISJS'MA.    Indian  Ttonip. 
A.  triphynum.    (Indian  Tubkip.)    For  full  description  and 
inj^raving  of  this  plant  see  Part  I.,  sections  66-68. 

a.  CALI<A.    Watbb  Abum. 
C.  palustris.    (Mabsh  Calla.)    This  plant  is  folly  described 
«nd  illustrated  in  Fart  L,  section  70. 

3.  SYMPLOCAR'PUS.     Sktjnk  Cabbaox. 
S.  foe'tidus.     Leaves  1-2  feet  long,  ovate  or  heart-shaped, 
ihort-petioled.    Spathe  purplish  and  yellowish,  incurred.    Plant 
xrith  a  skunk-like  odour. — Bogs  and  wet  places;  not  common 
northward. 

4.  ACORVS.    Sweet  Plaq.    Cai.aiiu8. 

A.  cal'anillS.    Scape  much  prolonged  beyond  the  spadix. — 
iSwamps  and  wet  places. 

Order  LXXXVL  LEMNA'CE^.  (Duckweed  Family.  ) 
Very  small  plants  floating  about  freely  on  the  surface  of 
ponds  and  ditches,  consisting  merely  of  a  little  frond  with  a 
single  root  or  a  tuft  of  roots  from  the  lower  surface,  and  pro- 
ducing minute  monoecious  flowers  from  a  cleft  in  the  edge  of 
the  frond.  The  flowers  are  rarely  to  be  seen.  The  common- 
est representative  with  us  is 

f^emna  polyrrhi'za,  oonaistlng:  of  littto  ronndlsh  gnon  tronda  (purplish 
beneath)  »bont  }  of  an  Inch  Acrow,  and  with  a  oiitft«r  of  Uttio  root* 
from  the  nndor  surface. 

Order  LXXXVH  TYPHA'CKE.  (Oat-tail  Pamilt.) 
Aquatic  or  marsh  herbs  with  linear  sword-shaped  leaves, 
erect  or  floating,  and  monoecious  flowers,  either  in  separate 
heads  or  on  different  parts  of  the  same  spike  or  spadix,  bat 
without  a  spathe  and  destitute  of  true  floral  envelopes. 
Fmit  an  achene,  Inseeded. 

L  Tr'pl>««  Flower*  in  »  very  dense  and  lonj;  oyllndrical  tcnninal  spike,  the 
upper  one*  staminste,  the  lower  pistillate,  the  ovaries  lonir-stalked  and 
■urroundod  by  oopiouH  bristle*  forming  the  down  of  th*  fruit.  Leave* 
•word-shaped,  erect,  sheathing  the  stem  below. 

t.  MpargN'ntnm.  Flowers  In  separate  Kl^hnlar  heads  along  th*  apper  part 
of  Ui*  stam,  the  higher  on«*  *taminat«,  th*  low*r  pistillate,  *ach  ovaij 
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ecBsTle  and  surrounded  by  a  few  scales  not  unlike  a  calyx.  Both  kinds 
01  headb  leaty-bracted.  Leaves  flat  or  triangular,  sbeatbing  tb6  item 
with  their  bases. 

1.  TY'PHA.    Cat-tail  Flao. 
T.  latifolia.  (Common  Cat-tail.)  Stem  5-8  feet  high.  Leaves 
fiat.     No  space  between  the  staminate  and  pistillate  parts  of  the 
vpike. — Marshy  places. 

a.  SPARGA'NIUM.    BuB-REBD. 

1.  S.  eurycar'pum.  Stem  erect,  stout,  2-4  feet  high.  Leaves 
mostly  flat  on  the  upper  side,  keeled  and  hollow-sided  on  the 
lower.  Heads  several,  panicled-spiked,  the  fertile  an  inch  across 
iu  fruit.  Nutlets  or  achenes  with  a  broad  abruptly-pointed  top. 
—Borders  of  slow  waters  and  ponds. 

2.  S.  simplex,  var.  angustifo'lium.  Stem  slender,  erect,  1-2 
feet  high  ;  tA«  leaves  ustially  floating,  long  and  narrowly  linear. 
Heads  several,  usually  in  a  simple  row,  the  fertile  about  half  an 
inch  across.     Nutlets  pointed  at  both  ends. — In  slow  streams. 
Order  LXXXVIII.  NAIADA'CE^.  (Pondweed Family.) 

Immersed  aqiuitic  herbs,  with  jointed  stems  and  sheathing 
stipules.  Leaves  immersed  or  floating.  Flowers  Cin  our 
common  genus)  perfect,  in  spikes  or  clusters,  with  4  sepals, 
4  stamens,  and  4  ovaries  ;  the  spikes  generally  raised  on  ped- 
uncles to  the  top  of  the  water.  Plants  of  no  very  great  in- 
terest. The  most  obvious  characters  of  a  few  species  are 
given  here. 

POTAMOGE'TON.     PoNDWIBD. 

1.  P.  natans.  Submersed  leaves  grass-like  or  capillary.  Spikes 
cylindrical,  all  out  of  the  water.  Stem  hardly  branched.  Float- 
ing leaves  long-petioled,  elliptical,  with  a  somewhat  heart-shaped 
base,  with  a  blunt  apex,  many-nerved. 

2.  P.  amplifo'lius.  Submersed  leaves  large,  lanceolate  or  oval, 
acute  at  each  end,  recurved,  wavy.  Floating  leaves  large,  ob- 
long or  lance-ovate,  or  slightly  cordate,  long-petioled,  many- 
nerved. 

3.  P.  lucens,  var.  minor.  Leaves  aU  tubmersed,  more  or  leas 
petioled,  oval  or  lanceolate,  mwronale,  shining.  Stem  branching. 
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4.  P.  perfolia'tns.  Leaves  all  submersed,  varying  in  widfh 
from  orbicular  to  lanceolate,  clasping  by  a  heart-shaped  bast. 
Stem  branching. 

5.  P.  pectina'tns.  Leaves  all  submersed,  bristle-shaped. 
Stem  repeatedly  forking,  filiform.  Spikes  intetrupied,  on  lo)ig 
slender  peduncles. 

Division  IL     PETALOIDEOUS  ENDOGENS. 

Flowers  with  a  perianth  coloured  like  a  corolla. 
OkdeeLXXXIX.  ALISMA'CEiB.  (Water  Plantain  F.) 

Marsh  herbs  with  flowers  having  3  distinct  sepals  and  3 
distinct  petals,  pistils  either  apocarpous  or  separating  at 
maturity  into  distinct  carpels,  and  hypogynous  stamens  6- 
jnany.  Flowers  on  scapes  or  scape-like  stems.  Leaves 
sheathing  at  the  base,  either  rush-like  or,  when  broad, 
mostly  heart-shaped  or  arrow-shaped. 

SynopiiU  of  the  Genera. 

•  Calyx  and  eoroOa  both  greenish.    Carpels  united  to  the  top.  but  ttparating 

at  maturity.    Leaves  rush-like,  fleshy. 
1,  Triglo'rhln.    Flowers  smaU,  in  a  spike  or  close  raceme,  without  bracts, 
Carpels  when  ripe  splitting  away  from  a  central  persistent  axis. 

•  •  Calyx  green,  persistent.    Corolla  white.    Pistil  apocarpous.    Leaves  with 

distinct  blades  atid  petioles. 

1  Alia'Bia.  Flowers  perfect.  Stamens  usually  A.  Carpel*  numerous,  in  a 
rin|(.    Leaves  all  radical.    Scape  teith  whorled  panicled  branches. 

t.  SaKllla'rta.  Flowers  nwncecious,  sometimes  dioecious.  Stamens  numer. 
ous.  Carpels  numerous,  in  more  or  leat  globular  heads.  Leaves  arrow- 
shaped,  but  varying  greatly.  Flowers  mostly  in  whorls  o<  8  ou  the 
■oapes,  the  sterile  ones  uppermost. 

1.   TRIOLO'CHIN.     ArROW-OBABS. 

1.  T.  palus'tro.  A  slender  rush-like  plant,  6-18  Inches  high, 
found  growing  in  bogs  nortliward.  Carpels  S,  awl-pointcd  at  the 
base,  splitting  away  from  below  upwards.  Spike  or  raccnio 
•lender,  3  or  4  inches  long. 

2.  T.  maritimum  i«  also  found  occasionally.  The  whole  plant 
U  stoutor  than  No.  1,  and  the  carpels  are  usually  6  in  number. 
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a.  AlilS'MA.  Wateb  Plantain. 
A..  Planta'gO.  Leaves  long-petioled,  mostly  oblong-heart- 
w^ped,  but  often  narrower,  3-9-nerved  or  ribbed,  and  with  cross 
vwrolets  between  the  ribs.  Flowers  small,  white,  in  a  large  and 
loose  compound  panicle. — Low  and  marshy  places,  often  growing 
>n  tb6  water. 

3.  SAGITTA'RIA.     Abbow-HEAD. 
S.  VariaT)ilis.    Very  variable  in  size  and  in  the  shape  of  the 
leaves.     Scape  angled. — Common  everywhere  in  shallow  water. 

Order  XC.  HYDROCHARIDA'CEJE.  (Feog's-bit  F.) 
Aquatic  herbs,  with  "dioecious  or  polygamo-dioecious  flowers 
on  scape-like  peduncles  from  a  kind  of  spathe  of  one  or  two 
leaves,  the  perianth  in  the  fertile  flowers  of  6  pieces  united 
below  into  a  tabe  which  is  adherent  to  the  ovary.  Stigmas  3. 
Fruit  ripening  under  water. 

Hynopsla  of  the  Genera. 
1    /%  anch'aria.   Growing  under  water,  the  pistillate  flowers  alone  coming  to 
tne  surface.    Stem  leafy  and  branching.    Perianth  of  the  fertile  flowers 
wi)b  %  6'lobud  spraiiding  limb,  the  tube  prolonged  to  an  extraordinary 
length,  thread-HLu.  Leaves  crowded,  pellucid,  1-nerved,  sessile,  whorled 
in  threes  or  fours.    Stamens  3-0. 
\  Vnlll«D«'i'ia.    Nothing  but  the  pistillate  flowers  above  the  surface,  these 
on  scapes  of  great  leiigrth,  and  after  fertilization  drawn  below  the  surface 
by  the  ijpiral  coiling  of  the  scapes     Tube  of  the  perianth  not  prolonjfed. 
Leaves  linear,  thin,  long  and  ribbon-like. 
(In  both  genera  the  staminate  flowers  break  off  spontaneously  and  float  on 
thft  surface  arouiki  the  pistillate  ones,  shedding  their  pollen  upon  them.y 
1.  A\ACH  aRIS.     Wateb-WEKD. 
A.  Canadensis.— Common  in  slow  waters. 

a.  VA1.1.1S!VE3'RIA.    Tape-gbass.    Eel-orass. 
v.  spiralis.    Leaves  1-2  fwt  long.— Common  In  slow  wateitt. 
Order  XCI     ORCHIDA'CE^.     (Orchis  Family.) 
Herbs,  well  marked  by  the  peculiar  arrangement  of  the 
itamens,  these  being  gynmidrous,  that  is,  borne  on  or  adher- 
ent to  the  stigma  or  style.     There  is  also  usually  but  a  single 
stamen,  of  two  rather  widely  separated  anthers,  but  in  tlu 
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last  genoB  of  the  following  list  there  are  2  distinct  stamens, 
with  the  rudiment  of  a  third  at  the  back  of  the  stigma.  As 
explained  in  Part  I.,  Sections  71-73,  the  Orchids  as  a  rule 
require  the  aid  of  insects  to  convey  the  poUinia,  or  pollen- 
masses,  to  the  stigma,  but  occasionally  it  happens  that  when 
the  anther-cells  burst  open  the  pollinia  fall  forward  and  dangle 
in  front  of  the  viscid  stigma  beneath,  being  sooner  or  later 
driven  against  it  either  by  the  wind  or  by  the  head  of  some 
insect  in  pursuit  of  honey.  In  all  cases  where  the  student 
meets  with  an  Orchid  in  flower,  he  should,  by  experiment, 
endeavour  to  make  himself  acquainted  with  the  method  of 
its  fertilization. 

The  Orchis  Family  is  a  very  large  one,  there  being  prob- 
ably as  many  as  3,000  different  species,  but  the  greater  num- 
ber are  natives  of  tropical  regions.  Many  of  them  are  epi- 
phytes, or  air-plants,  deriving  their  support  chiefly  from  the 
moisture  of  the  air,  through  their  long  aerial  roots  which 
never  reach  the  ground.  The  perianth  in  many  species,  and 
particularly  the  labellum,  or  lip,  assumes  the  most  fantastic 
shapes,  making  the  plants  great  favourites  for  hot-house  culti- 
vation. In  Canada,  the  representatives  of  this  great  Order, 
though  not  very  numerous,  are  among  the  most  interestinsj; 
and  beautiful  of  our  wild  flowers.  They  are,  as  a  rule,  bog- 
plants,  and  will  be  found  in  flower  in  early  summer. 

MyuopMi*  ofihe  Ocuern. 

•   Anther  only  one,  but  of  t  cells,  thete  separated  in  the  first  genvs. 
*■  Lip  with  a  spur  xindemeath.    Anther  on  the  face  of  the  stii/ma. 

1.  Orcbia,  The  8  BopaU  and  2  of  the  petaln  erect  and  arching  over  the  centre 
of  the  flower ;  the  lip  turned  down.  The  2  frlanda  or  viscid  diskR  at  the 
baao  of  the  pollcn-mouea  enclosed  in  a  little  pouch  Just  over  the  concave 
itlifma.     Leaves  2,  large.    Flower*  tow,  in  a  spike. 

S.  Ilnbf-nn'rin.  The  lateral  aepals usually  sprcadinfr.  The  glands  or  viscid 
disks  of  the  pollcn-tnassos  not  enclosed  in  a  oovoring.    Flowers  in  spikes. 

•-  —  Lip  without  a  spur.     A  nther  on  the  back  o/  the  oc  umn.    Flowers  small, 
white,  in  a  slender  njiike. 

t.  Itpirtsu'ihtim.  8|)lko  (uf  white  or  whitish  flowers)  more  or  lets  spirally 
twisted.  Sepals  and  petals  narrow  and  generally  oonnivont.  Lip  ob- 
long, the  lower  part  unibraolog  ths  column,  and  with  a  protutMronos  on 
rntch  tid*  at  th»  bass. 
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1.  Goodye'ra.  Flowers  very  much  as  in  Spinuithea,  but  the  lip  tae-tJiaped, 
and  urithovt  protuberances  at  the  base.  Leaves  white-veiny,  in  a  tuft  at 
the  base  of  the  scape. 

^  ■>-  t-  L'p  without  a  spur.  Anther  on  the  apex  of  the  style,  hinged  like  a  lid. 
PoUcn-masses  U,  soft,  separate,  toithout  an  attached  stalk  or  gland. 

\  C-alopo'gon.  Ovary  not  twisted,  the  lip  consequently  turned  towards  the 
stem.  Flowers  large,  pink-purple,  2-fi  at  the  summit  of  the  scape ;  the 
lip  spreading  at  the  outer  end  au  1  beautifully  bearded  above  with  cd'i- 
oured  tiairs.    Leaf  grass-like,  only  one, 

\  Cnlyp'ao.  Flower  solitary,  large,  showy,  variegated  with  purple,  pink, 
and  yellow.  Lip  large,  inflate^l ,  sac-shaped,  2-pK)inted  under  the  apex. 
Scape  short,  from  a  solid  bulb,  with  a  single  ovate  or  slightly  haart- 
shaped  leaf  below. 

7.  Corallorhi'za.  Brownish  oryellowish  plants,  with  the  small  dull  flowers 
in  spikes  on  scapes  which  are  leafless  or  have  mere  sheaths  instead  of 
leaves.  Rootstocks  branching  and  coral-like.  Perianth  gibbous  or 
slightly  spurred  below.    Lip  with  2  ridges  on  the  inner  part  of  the  face. 

*  *  Anthers  t,  one  on  each  side  of  the  stigma,  and  a  triangular  body,  which  is 
the  rudiment  of  a  third,  at  the  back  <tf  the  stigma.  Pollen  loose  and 
potodery  or  pulpy. 

X  Cypripc'dliiiu.    Lip  a  large  inflated  sae,  into  the  mouth  of  which  the 
style  is  declined.    Sepals  and  the  other  petals  much  alike,  the  former 
apparently  only  2,  two  of  them  being  generally  united  into  one  under 
the  lip.    Leaves  large,  many  nerved.    Flowers  solitary  or  few. 
1.  ORCHIS.    Obchis. 

0.  spectaTlilis.  (Showy  Orchis.)  Scape  4-angled,  4-7  inches 
liigh,  bearing  a  few  flowers  in  a  spike.  The  arching  upper  lip 
pink-purple,  the  lahellum  white  ;  each  flower  in  the  axil  of  a  leaf  ■ 
like  bract. — Rich  woods. 

a.  HABEIVA'RIA.     Rein-OkCHIS. 

1.  H.  tridenta'ta.  Spike  few-flowered,  the  flowers  very  small, 
greenish-white.  LAp  wedge-shaped,  truncate  and  S-toot?ied  at  the 
apex.  Spur  slender,  longer  than  the  ovary,  curved  upwards. 
Stem  less  than  a  foot  high,  slender,  with  one  oblanceolate  leaf 
below  and  2  or  3  much  smaller  ones  above. — Wet  woods. 

2.  H.  vir'idis,  var.  bracteata.  Spike  many -flowered,  close. 
Flowers  small,  greenish.  Lip  oblong-linear,  2-3  lobed  at  the  tip, 
much  longer  than  the  very  short  and  sac-like  spur.  Stem  6-12 
inches  high,  leafy,  the  lower  leaves  obovate,  the  upper  oblong  or 
lanceolate,  gradually  leduced  to  biactu  much  longer  than  the 
flowers. 
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3.  H.  hyperbo'rea.  Spike  many-flowered,  long  and  dense. 
Flowers  small,  greenish.  Lip  lanceolate,  entiri,  about  the  same 
length  as  the  slender  incurved  spur.  Stem  G-24  inches  high,  very 
leaj'y,  the  leaves  lanceolate  and  erect,  and  the  bracts  longer  than 
the  flowers. — Bogs  and  wet  woods. 

4.  H.  dilata'ta.  Not  unlike  No.  3,  but  more  slender  and  with 
linear  leaves  and  white  flowers. 

5.  H.  rotundifolia.  Spike  few-flowered,  loose.  Flowers 
rose-purple,  the  lip  usually  white,  spotted  with  purple,  S-lobed,  the 
middle  lobe  larger  and  notched,  longer  than  the  slender  spur. 
Stem  5-9  inches  high,  naked  and  scape-like  above,  hearing  a  single 
roundish  lea/&t  the  base. — Bogs  and  wet  woods. 

6.  H.  Hook'eri.  Spike  many-flowered,  strict.  FUnoert  yd- 
lowish-green,  the  lip  lanceolate,  pointed,  incurved  ;  petals  lance- 
awl-shaped.  Spur  slender,  acute,  nearly  an  inch  long.  Stem 
scape- like  above,  2-leaved  at  the  base,  the  leaves  orbicular. — Woods. 

7.  H.  orbicula'ta.  Spike  many-flowered,  loose  and  spreading. 
Flowers  greenish-white.  Lip  narrowly  linear,  obtuse.  Spur 
curved,  more  than  an  inch  long,  thickened  toxoarda  the  apex.  Scape 
2-leaved  at  the  base,  the  leaves  very  large,  orbicular,  and  lying 
flat  on  the  ground,  shining  above,  silvery  beneath. — Rich  woods. 

8.  H.  blephariglot'tis.  (White  Fkingeu  Oechis.)  Spike 
many-flowered,  open.  Flowers  white,  very  handsome  ;  the  lip 
fringed,  but  not  lobed,  at  the  apex.  Sjmr  thread-sJiaped,  three 
times  a*  long  as  tlie  lip.  Stem  a  foot  high,  leafy ;  the  leaves  oblong 
or  lanceolate,  the  bracts  shorter  than  the  ovaries. — Peat-bogs,  Ac. 

9.  H.  lencoplise'a.  (Greenish  Fringed  Obohib.)  Spike  as 
in  the  last,  but  the  flowers  greenish  or  yellowish-white.  Lip  S- 
parted  above  the  stalk-like  base,  the  divisions  fringed.  8'pur  gradu- 
ally tliickened  downward,  longer  than  the  ovary.  Stem  leafy,  2- 
4  feet  high.  Leaves  oblong-lanceolate ;  bracts  a  little  shorter 
than  the  flowers. — Wet  meadows. 

10.  H.  psyco'des.  (Purple  Fringed  Orchis.)  Spike  cylin- 
drical, many-flowered,  t\\a  flowers  pink-purple,  fragrant.  Lip  fam- 
■haped,  3-partod  above  the  stalk-like  base,  the  Miisiont  fringed. 
Spur  oorved,  aomewbat  thickened  downward,  very  long. 
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S.  SPiRAN'THES.    Ladieb' Tbesses. 

1.  S.  Romanzovia'na.  Spike  dense,  oblong  or  cylindrical. 
Flowers  pure  white,  in  S  ranks  in  the  spike.  Lip  ovate-oblong, 
contracted  below  the  wavy  recurved  apex.  Stem  5-15  inches 
high,  leafy  below,  leafy -bracted  above ;  the  leaves  oblong-lanceo- 
late or  linear. — Cool  bogs. 

2.  S.  gra'cilis.  Flowers  in  a  single  spirally  twisted  rank  at  the 
summit  of  the  very  slender  scape.  Leaves  with  blades  all  in  a 
cluster  at  the  base,  ovate  or  oblong.  Scape  8-18  inches  high. — 
Sandy  plains  and  pine  barrens. 

4.  GOODYB'RA.    Eattlesnake-Plantaih. 

1.  Q.  repens.  Flowers  in  a  loose  1-sided  spike.  Lip  with  a  re- 
curved tip.  Scape  5-8  inches  high,  Leaves  thickish,  petioled, 
intersected  with  whitish  veins. — Woods,  usually  under  ever- 
greens. 

2.  Q.  pul)es'cens.  Spike  not  1-sided.  Plant  rather  larger 
than  the  last,  and  the  leaves  more  strongly  white- veined. — Rich 
woods. 

S.  CAIiOPO'GON.     Oalopoooh. 

C.  pulchellus.  Leaf  linear.  Scape  a  foot  high.  Flowers  an 
inch  across. — Bogs. 

6.  CALTP'SO.     OalTPSO. 

0.  borealis.  A  beautiful  little  plant  growing  in  mossy  bogs. 
The  lip  woolly  inside ;  the  petals  and  sepals  resembling  each 
other,  lanceolate,  sharp-pointed.     Column  winged. 

7.  C0RAL.1.0RHI'ZA.     CoBAL-BOOT. 

1.  C.  inna'ta.  Flowers  small ;  the  lip  whitish  or  purplish, 
often  crimson-spotted,  3-lobed  above  the  base.  Spur  very  smalL 
Stem  slender,  brownish-yellow,  toith  a  few-flouxred  spike. — 
Swamps. 

2.  0.  multiflo'ra.  Spike  many-flowered.  Stem  purplish,  stout. 
Lip  deeply  3-lobed.     Spur  more  prominent  than  in  No.  1. — Dry 

woods. 

3.  C.  Macrse'i.  Spike  crowded,  of  numerous  large  flowers, 
all  the  parts  of  the  perianth  strikingly  marked  with  S  dark  lines. 
Lip  not  lobed.    Spur  none,  but  the  base  of  the  perianth  gibbous. 
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— This  species  is  probably  not  common.  It  has,  however,  been 
found  at  Earrie,  Ont.,  and  is  reported  also  from  the  south-west- 
ern part  of  the  province. 

8.    CYPaiPE'DlUM.    Lady's  Slipper.    Moccasoh-plowwr. 

1.  0.  parviflo'rum.  (Smaller  Yellow  Lady's  Slippeb,) 
Stem  leafy  to  the  top,  1-3  flowered.  Lip  yellow,  flattish  above, 
rather  less  than  an  inch  long.  Sepals  and  petals  wavy-twisted, 
brownish,  pointed,  longer  ihan  the  lip. — Bogs  and  wet  woods. 

2.  C.  pubea'cens.  (Larger  Yellow  L.)  Lip  flattened  lat- 
erally, rounded  above,  larger  than  in  No.  1,  but  the  two  species 
are  not  sufficiently  distinct. 

3.  C.  spectaTlile.  (Showy  L.)  Lip  very  large,  white,  pinkish 
in  front.  Sepals  and  petals  rounded,  white,  not  longer  than  the 
lip. — Bogs. 

4.  0.  acaule.  (Stemless  L.)  Scape  naked,  2-leayed  at  the 
hate,  1-flowered.  Lip  rose-purple,  split  down  the  whole  length 
in  front,  veiny.  Sepals  and  petals  greenish. — Dry  or  moist 
woods,  under  evergreens. 

Oedeb  XCIL  IBXDA'CE^.  (Iris  Family.) 
Herbs  with  equitant  leaves  and  perfect  flowers.  The  6 
petal-like  divisions  of  the  perianth  in  2  (similar  or  dissimilar) 
sets  of  3  each ;  the  tube  adherent  to  the  Scelled  ovary. 
Stamens  3,  distinct  or  monadelphous,  opposite  the  3  stiguisis, 
and  with  anthers  eztrorse,  that  is,  on  the  outside  of  the 
filaments,  facing  the  divisions  of  the  perianth  and  opening 
un  that  side.     Flowers  from  leafy  bracts. 

SjrnopaU  of  the  Qcnera. 

1.  Iri*.  The  8  ont«r  dlvlBloni  of  the  perianth  reflcxed,  the  8  Inner  erect  and 
■mAllor.  Stamens  distinct,  the  anther  of  each  conocalud  under  a  flat 
and  petal-like  arching  stiifma.  The  styloti  bolow  atlhoront  to  the  tiibt 
0(  the  perianth.  Pod  3-anglod.  Fiowum  blue,  large  and  showy.  Lu»\  cs 
■wordstiapod  or  irraiw-like. 

t.  SiarriD'chluni.     The  0   divisions   of   the   perianth   allkt,  •preadlnir 
Btamen*  inonndulphoua     Btlgnias  throad-liko.     i'od  globular,  8-nnirl    ' 
Btetnii  2o(li;o<l.     leaves  groM-llke.    Flowers  blue,  oluatorod,  from 
\mXf  bravta.    i'latit  low  and  sluuder. 
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1.    IRIS.     Floweb-DE-Lucb. 
1.  I.  versic'olor.    (Larger  Blue  Flag.)    Stem  stont  and 
leafy,     from    a    thickened    rootstock.       Leaves    sword-shaped. 
Flowers  violet-blue,  2  or  3  inches  long.     Inner  petals  much  smal- 
ler than  the  outer. — Wet  places. 

a.    SISYRIN'CHIUM.    Bltjb-eted  Gbass. 
S.  Bemmdia'na.      A  pretty  little  plant,  rather  common  in 
inoist  meadows  among  grass.     The  divisions  of  the  delicate  blue 
perianth  obovate,  notched  at  the  end,  and  bristle-pointed  from 
the  notch.     Roots  fibrous. 
Order  XCIII.      DIOSCOBEA'CEuE.    (Yam  Family.) 
Represented  with  us  by  the  genus 

DIOSCORE'A.  Yam. 
D.  villo'sa.  (Wild  Yam-root.  )  A  slender  twiner  with  knot- 
ted rootstocks,  and  net-veined,  heart-shaped,  9-11-ribbed, 
petioled  leaves.  Flowers  dioecious,  small,  in  axillary  racemes. 
Stamens  6.  Pod  with  three  large  wings. — Reported  only  from 
the  warm  and  sheltered  valley  lying  between  Hamilton  and  Dun 
(las,  Ont. 

Order  XCrV.  SMUiA'CE^.    (Smilax  Family.) 

Climbing  plants,  more  or  less  shrubby,  with  alternate  rib 
bed  and  net-veiiied  petioled  leaves,  and  small  dioecious  flowerb 
in  umbels.  Perianth  regular,  of  6  greenish  sepals,  free  from 
the  ovary.  Stamens  as  many  as  the  sepals,  with  1 -celled 
anthers.  Ovary  3-celled,  surmounted  by  S  sessile  spreading 
stigmas.     Fruit  a  small  berry.     Represented  by  the  single 

genus 

SMIIiAJT.    Gbeenbbieb.     Cat-bbieb. 

1.  S.  his'pida.  Stem  below  densely  covered  with  long  weak 
prickles.  Leaves  large,  ovate  or  heart-shaped,  pointed,  thin,  5-9 
nerved.  Peduncles  of  the  axillary  umbels  much  longer  than  tlie 
petioles.     Berry  black. — Moist  thickets, 

2.  S.  herba'cea.  (Carrion-Flower.)  Stem  herbaceous,  not 
prickly.  Leaves  ovate-oblong  and  heait-shaped,  7-9-ribbed,  long- 
petioled,  mucronate.  Flowers  carrion-scented.  Berry  bluish- 
black. — Meadows  and  river-banks. 
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Order  XCV.  LILIA'CE^.  (Lilt  Family.) 
Herbs,  distinguished  as  a  whole  by  their  regular  and  sym- 
metrical flowers,  having  a  6-leaved  perianth  {but  4-leaved  in 
one  species  of  Smilacina)  free  from  the  usually  3-celled  ovary, 
and  as  many  stamens  as  divisions  of  the  perianth  (one  before 
tuch)  with  2-celled  anthers.  Fruit  a  pod  or  berry,  generally 
3.  celled.  The  outer  and  inner  divisions  of  the  perianth 
coloured  alike,  except  in  the  genus  Trillium.  (See  part  I. . 
sections  61-65,  for  description  of  typical  plants  of  this  Order. ) 
Kynopsiii  of  the  Genera. 

*  Leaves  net-veined,  all  in  one  or  tteo  whorls.    The  stem  othenoitt  naked, 
rising  from  a  JUshy  rootstock.    Styles  S. 

1.  rrlilliim     Leaves  8  in  a  whorl  at  the  top  of  the  stem.    Divisions  of 

the  perianth  in  2  sets,' the  outer  green,  the  inner  coloured.  (See  Part  I, 
sections  64  and  66.) 

2.  ITIede'Ala.    Leaves  in  t  whorls,  the  lower  near  the  middle  of  the  stem, 

and  consisting  of  5-9  leaves,  the  upper  of  (generally)  S  small  leaves, 
near  the  summit.  Stem  tall,  covered  with  loose  wool.  Flowers  small, 
in  an  umbel.  Divisions  of  the  perianth  al  ke,  greenish-yellow,  recurved. 
Anthers  turned  outwards.  Styles  thruad -shaped.  Berry  globular  or 
nearly  so,  dark  purple. 

.  «  Leaves  straight-veined,  linear,  grass-like,  alternate.    Stem  simpls,  risinir 
(in  our  species)  from  a  coated  bulb.    Styles  S. 

3.  Xjicndr'nna.    Flowers  perfect  or  polygamous,  greenish-white,  in  a  few- 

flowered  panicle  ;  the  divisions  of  the  perianth  each  with  a  conspicuous 
obcordate  spot  or  gland  on  the  inside,  near  the  narrowing  base.  Stem 
smooth  and  glaucous. 

,  •  •  Leaves  stright-veined,  but  broad  (not  grass  like),  alternate.  Stem  from 
a  rovlstoek  or  fibrous  roots,  at  all  events  not  from  a  bulb.  StyU  one  al 
the  base,  but  more  or  less  divided  into  S  above. 

«-  Perianth  of  completely  separate  pieces  (palyphyllous). 

4.  Ilvula'rla.    Stem  leafy,  ^orirtrij/ aboix.    Flowers  yellow,  at  least  an  inch 

long,  drooping,  lily-like,  usually  solitary  (but  oocasioiially  in  pain)  at 
the  end  or  in  th*  forks  uf  the  stem.  Style  deeply  8-cloft.  Pod  triangu- 
lar. Leaves  elasping-i>er/oliate. 
6.  Cllnio'nla.  Strmless,  the  naked  Kapo  sheathed  at  the  base  by  S,  8,  or  4 
large  oblong  or  oval  dilute  leaves.  Flowers  few,  greenish-yellow,  in  an 
umbel  at  the  top  of  the  scape.  Fllamonts  long  and  aleuder.  Stiyle 
long,  tha  itlgnuui  hardly  separata.    Berry  blue. 

» 


COMMON    CANADIAN    WILD    PLANTS.  135 

6.  Slrep'topas.  Stem  leafy  and  forking.  Flowers  small,  not  quite  in  tlie 
axils  of  the  ovate  clasping  leaves,  on  tlender  peduneUt  which  are  alh 
ruptly  bent  near  the  middle.  Anthers  arrow-shaped,  thomed  at  th 
apex. 

•¥-  *•  Perianth  of  one  piece  (gamophyllou$X 

I.  Smilaci'na.    Flowers  small,  white,  in  a  terminal   raceme.     Perianth 

6- parted,  but  U-parted  in  one  species,  spreading.  Style  short  and  thick 
Stigma  obscurely  lobed.    Filaments  slender. 

8.  Polygona'in<».    Flowers  small,  greenish,  nodding,  mostly  in  pairs  in 

the  axils  of  the  nearly  sessile  leaves.  Perianth  cylindrical,  6-lobed  at 
the  summit,  the  6  stamens  insfrted  on  the  tube  above  the  middle.  Stem 
simple,  from  a  long  and  knotted  rootstock.    Leaves  glaucous  beneath. 

•  *  *  •  Leaves  straight-veined,  not  grass-like.  Stem  from  a  coated  or  scalj 
bulb.  Style  1,  not  divided  above,  but  the  stigma  sotnetimes  S-lobed. 
Fruit  a  pod,  splitting  open  midvoay  between  the  partitions  (loculicidal). 

9.  fjil'ium.    Stem  leafy,  from  a  scaly  bulb,  the  leaves  often  whorled  or 

crowded.    Anthers  at  first  erect,  at  len<jth  versatile.    Style  long,  rather 
club-shaped.    Stigma  S-lobed.    Pod  oblong.    Flowers  Urge  and  showy, 
one  or  more. 
IS.  i<:rythro'nium.  For  full  description,  see  Part  I.,  lections  61-63.  (Dog's- 
tooth  Violet.) 

II.  Allium.    Scape  naked,  from  a  coated  bulb.    The  radical  leaves  broad 

and  flat,  withering  before  the  flowers  are  developed.  Flowers  white,  in 
an  ombeL    Style  thread-like.    Strong-scented  plants. 

1.    TRILI.HJM.    Wakb-Bobin. 

1.  T.  grandiflo'rum.  (Large  Whitb  Tbillium.)  Leaves  ses- 
sile, longer  than  broad.  Petals  white  (rose-coloured  when  old), 
obovate. — Rich  woods. 

2.  T.  erectum.  (Pttrplb  Trillium.)  Leaves  sessile,  ahoMt  aa 
broad  as  long.  Petals  dull  purple,  ovate. — Rich  woods.  Var. 
album,  with  greenish-white  petals,  is  found  along  with  the  purple 
form.     It  does  not  appear  to  be  clearly  distinguished  from  Xo.  1. 

3.  T.  erytlirocar'puin.  (Paintkd  Trillium.)  Leaves  dis- 
tinctly petioled,  rounded  at  the  base.  Petals  pointed,  white,  wi<h 
purple  stripes  inside  at  the  base. — Not  uncommon  northward  'i 
damp  woods  and  low  grounds. 

S.    MEiDB'OLiA.    Indian  Cucumbeb-boot. 
M.  Virgin'ica.    Stem  1-3  feet  high. — Rich  woods. 
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3.  ZTGVDE/\US.     ZygaI^exa. 

Z.  glancilS.  Not  uncommon  in  bogs  and  oeaver-mciadovb 
northward.     Leaves  flat  and  pale. 

4.  uvuiiVRlA..    Bbllwobi. 
U.  grandiflo'ra.— Rich  woods. 

5.  CHIVTO'NIA.     ClintoniA. 

0.  borealis.  Umbel  2-7-flnwered.  Leaves  5-8  inches  long. 
Perianth  pubescent  outside. — Damp  woods,  often  under  ever- 
greens. 

6.    STREP'TOPUS.    Twisted-Stalk. 
S.  ro'seus.    Flowers  rose-purple. — Damp  woods. 

7.    SMILACi'NA.    Palse  Solomon's  Seal. 

1.  S.  racemo'sa.  (False  Spikenard.)  Raceme  compound. 
Stem  pubescent,  2  feet  high.  Leaves  many,  oblong,  taper- 
pointed,  ciliate.  Berries  speckled  with  purple. — Rich  woods 
and  thickets. 

2.  S.  stella'ta.  Raceme  simple.  Stem  nearly  smooth,  1-2 
feet  high.  Leaves  7-12,  oblong-lanceolate,  slightly  clasping. 
Berries  black.  — Moist  woods  and  copses, 

3.  S.  trifo'lia.  Raceme  simple.  Stem  low  (3-6  inches),  gla- 
brous. Leaves  usually  3,  oblong,  the  bases  sheathing.  Berries 
red. — Bogs. 

4.  S.  bifolia.  Distinguished  at  once  by  the  4-parted  perianth 
and  the  4  stamens.  Raceme  simple.  Stem  3-5  inches  high. 
Leaves  usually  2,  but  sometimes  3. — Moist  woods. 

8.    POLYOONA'TUM.    Solomon's  Sbal. 
P.  biflo'rum.    (Smaller  Solomon's  Seal.)     Stem  slender, 
1-3  feet  high.     Leaves  ovatc-obloug  or  lance-oblong.     Filaments 
hairy. — Rich  woods. 

9.    Lliiiuiti.    Lilt. 

1.  L.  Philadel'phicum.  (Wild  Orange-red  Lilt.)  Divi- 
sions of  tlie  poriantli  narrowed  into  claws  bolow,  not  recurved  at 
the  top.  Flowers  erect,  1-3,  orange,  spotted  witii  purple  inside. 
IxsavnM  liiioar-lanuuolato,  the  upper  mostly  in  whorls  of  6-8.— 
Bandy  aoU. 


COMMON  CANADIAN  WILD  PLANTa  137 

2  Ik.  Canaden'se.  (Wild  Ybllow  Lilt.)  Divisions  of  the 
nerianw  recurved  above  the  middle.  Flowers  nodding,  few, 
orange,  spotted  with  brown  inside.  Leaves  remotely  whorled, 
3-ribbed. — Swamps  and  wet  meadows. 

?.  L.  super'buni.  (Turk's-Cap  Lilt.)  Divisions  of  the 
perianth  very  strongly  recurved.  Flowers  nodding,  often  numer- 
ous, in  a  pyramidal  raceme,  bright  orange,  dark-purple-spotted 
within.  Lower  leaves  whorled,  .3-ribbed  or  nerved.  Stem  taller 
than  either  of  the  first  two,  3-7  feet. — Rich  low  grounds,  com- 
moner southward  and  south-westward. 

10.     ERYTHRO'NTIUM.     Doo's-TOGTH  ViOLET. 

E.  America'num.  (Yellow  Adder's  Tongue.)  Perianth 
light  yellow,  sometimes  spotted  at  the  base. — Copses  and  rich 
meadows. 

11.    ALLIUM.    Onioh.    Leek. 

A.  tricoccuin.  (Wild  Leek.)  Leaves  lance-oblong,  5-9 
inches  long,  1-2  inches  wide.  Pod  strongly  3-lobed.  Scape 
9  inches  high. — Rich  woods. 

ObdeeXCVI.  JUNCA'CE.^.  (Rush  Family.) 
Grass-like  or  sedge-like  plants,  with,  however,  flowers 
similar  in  structure  to  those  of  the  last  Order.  Perianth 
greenish  and  glumaceous,  of  6  divisions  in  2  sets  of  3  each. 
Stamens  6  (occasionally  3).  Style  1.  Stigmas  3.  Pod  3- 
celled,  or  1-celled  with  3  placentae  on  the  walls.  The  plants 
of  the  Order  are  not  of  any  very  great  interest  to  the  young 
student,  and  the  determination  of  the  species  is  rather  diffi- 
cult. A  brief  description  of  a  few  of  the  most  common  is 
given  here,  as  an  easy  introduction  to  the  study  of  the  Order 
with  the  aid  of  more  advanced  text-books. 

Synopais  of  ihe  tienera. 

1.  ffiii'ziila.    Plant  less  than  a  foot  high.    Leaves  linear  or  lance-linear,  flat, 

usually  hairy.    Pod  1-celled,  S-seeded.    Flowers  in  umbels  or  in  spikea. 
Plants  usually  growing  in  dry  ground. 

2.  •lunciia.    Pl&nta  always  smooth,  growing  In  water  or  teet  aolL    Flowen 

small,  greenish  or  brownish,  panif^ler^  or  cluiitered.    Pod  S-celled,  many- 
seeded. 
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1.    IiU'ZULA.    Wood-Rush. 

1.  L.  pilo'sa.  Flowers  umbelled,  long-pednncled,  brown* 
coloured.     Sepals  pointed. — Shady  banks. 

2.  L.  campestris  has  the  flowers  (light  brown)  in  4-12  spikes, 
the  spikes  umbelled.     Sepals  bristle-pointed. — Fields  and  woods. 

»,    JUNCVS.    Rush. 

1.  J.  effu'sus.  (Common  ob  Soft  Rush.)  Scape  2-4  feet 
high,  soft  and  pliant,  furnished  at  the  base  with  merely  leafleaa 
sheaths,  the  inner  sheaths  awned.  The  many-flowered  panicle 
sessile,  apparently  produced  from  the  side  of  the  scape,  owing  to 
the  involucral  leaf  being  similar  to  and  continuing  the  scape. 
Flowers  small,  greenish,  only  1  on  each  pediceL  iitamena  3.  Pod 
triangular-obovate,  Tiot  pointed. — Marshes. 

2.  J.  filifor'mis  has  a  very  slender  scape  (1-2  feet  high), 
fewer  flowers  than  No.  1,  and  6  stamens  in  each.  Pod  broadly 
ovate  and  short-pointed.     No  leaves. 

3.  J.  bufo'niUS.  Stem  leafy,  slender,  3-9  inches  high,  branch- 
ing from  the  base.  Panicle  terminal,  spreading.  Flowers  single 
on  the  pedicels.  Sepals  awl-pointed,  the  outer  set  much  longer 
than  the  inner.     Stamens  6. — Ditches  along  road-sides. 

4.  J.  ten'uis.  Stems  fe«i/y  below,  wiry,  9-18  inches  high, 
simple,  tufted.  Panicle  loose,  shorter  than  the  slender  involu- 
cral leaves.  Flowers  greenish,  single  on  the  pedicels  ;  the  sepals 
longer  than  the  blunt  pod. — Open  low  groimds. 

OedbeXOVIL    PONTEDERIA'CKffil.    (PioBaEBL-WBBD 
Family.) 

The  most  common  representative  of  this  Order  with  lu  ii 

PONTBDB'RIA.      PlCKBBBL-WBBD. 

P.  COrda'ta.  A  stout  plant  growing  in  shallow  water,  send- 
ing up  a  scape  bearing  a  single  large  arrow-lieart-shaped  blunt 
leai,  and  o  spike  of  violet-blue  flowers  with  a  spaiJie-like  bract. 
Perianth  2-lipped,  the  3  upper  divisions  united,  the  3  lower 
■Dreading,  the  whole  rovoluto-coiled  after  flowering,  the  fleshy 
bate  enclosing  the  fruit.  Stamoua  0,  3  of  them  ezserted  on  long 
flUmenti,  the  rest  short. 
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Oedbk    XOVin.     ERIOCAULONA'CE^.     (Pipbwort 
Family.) 
Represented  with  us  by  the  genus 

BRlOCAV'IiON.  PiPEWORT. 
E,  septangula're.  A  slender  plant  with  a  naked  scape  2-  fi 
inches  high,  growing  in  shallow  water  in  the  margins  of  oi  r 
northern  ponds.  Leaves  short,  awl-shaped,  in  a  tuft  at  the  base. 
Flowers  in  a  small  wooUy  head  at  the  summit  of  the  scape, 
monoecious.  Perianth  double  ;  the  outer  set  or  calyx  of  2-3 
keeled  sepals  ;  the  corolla  tubular  in  the  sterile  flowers  and  of 
2-3  separate  petals  in  the  fertile  ones.  Scape  7-angled.  The 
head  (except  the  beard)  lead-coloured. 

Division  III.    GLUMACEOUS  ENDOGENS. 

Flowers  without  a  proper  perianth,  but  subtended  by 
thin  scales  called  glumes. 

This  Division  includes  two  very  krge  Orders — Cyper- 
aceae  and  Graminese — both  of  which  present  many  diffi- 
culties to  the  beginner.  Accordingly  no  attempt  will  be 
made  here  to  enumerate  and  describe  all  the  commonly 
occurring  species  of  these  Orders.  It  will  be  sufficient  for 
the  purposes  of  this  work  to  describe  two  or  three  of  the 
very  commonest  representatives  of  each,  so  as  to  put  the 
beginner  in  a  position  to  continue  his  study  of  them  with 
the  aid  of  Gray's  Manual  or  other  advanced  work. 

Order  CXIX.  CYPEBA'CKffiJ.  (Sedge  Family.) 
Grass-like  or  rush-like  herbs,  easily  distinguished  from 
Grasses  by  the  sheaths  of  the  leaves,  which  in  the  Sedges 
are  closed  round  the  culm,  not  split.  Flowers  in  spikes,  each 
flower  in  the  axil  of  a  glume-like  bract,  either  altogether 
without  a  perianth  or  with  a  few  bristles  or  scales  inserted 
below  the  ovary.  Ovary  1-celled,  becoming  an  achene  (2-  or 
3-angled).  Style  2-  or  8-cleft  Stamens  mostly  3,  occasion- 
ally 2. 
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We  shall  describe  one  species  of  each  of  five  genera. 

1.  Cyperns  diaudrns. 

This  plant  (Fig.  1)  is  from  4  to  10  inches  in  height.     The  culm 
is  triangular,  leafy  towards  the  base,  but  naked  above.     At  the 
summit  there 
is  an    umbel 
the  rays   of 
which     are 
unequal    in 
length,     and 
on  each    ray 
are  clustered 
several  flat 
brovm  -colour- 
ed   spikes,    the    scales    of 
which    are  imbricated    in 
two  distinct  rows.    At  the 
base  of  the  umbel    there 
are  3  leaves  of  very  un- 
equal   length,    forming    a 
sort  of  involucre,  and  the 
base  of    each  ray  of  the 
umbel    is    sheathed.       In 
each  spike  every  scale  ex- 
cept the  lowest  one  con- 
tains a  flower  in  its  axil. 
The  flower  (Figs.  2  and  3) 
is    entirely    destitute     of 
perianth,  and  consists  of  2 
atamena  and  an  ovary  sur- 
mounted by  a  2-clcfl  style, 
being  consecjuently  perfect, 
— The    plant     is    pretty 
etwily    met   with    in  low 
wet  plocca. 
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'J.  Bleoch'aiia  obtn'aa. 

In  this  plant,  which  grows  in  muddy  soil  in  tnfts  8  to  14 
inches  in  height,  there  is  but  a  single  spike  at  the  summit  of 
each  slender  culm,  and  the  scales  of  the  spikes,  instead  of  being 
imbricated  in  2  rows  and  thus  producing  a  flat  form,  are  imbri- 
ccUed  all  round.  The  scales  are  very  thin  in  texture,  with  a  mid- 
rib somewhat  thicker,  and  are  usually  brownish  in  colour.  Each 
of  them  contains  a  perfect  flower  in  its  axil.  Instead  of  a 
perianth  there  are  6  or  8  hypogynous  barbed  bristles.  Th« 
stamens  (as  is  generally  the  case  in  this  Order)  are  3  in  number, 
and  the  style  is  usually  3-cleft.  Observe  that  the  style  is  en 
larged  into  a  sort  of  bulb  at  the  base,  this  bulbotis  portion  persist 
ing  as  aflattish  tubercle  on  the  apex  of  the  achene.  The  culms  an 
without  leaves,  being  merely  sheathed  at  the  base. 

3.  Sclrpiin  pungen«« 

A  stout  marsh-plant,  2  or  3  feet  high,  with  a  sharply  triang\ 
lar  hollow-sided  culm,  and  bearing  at  the  base  from  1  to  3  chai 
nelled  or  boat-shaped  leaves.  The  rusty-looking  spikes  vary  ii 
number  from  1  to  6,  and  are  in  a  single  sessile  cluster  which  ap 
pears  to  spring  from  the  side  of  the  culm,  owing  to  the  1  -Ieave<i 
involucre  resembling  the  culm  and  seeming  to  be  a  prolongation 
of  it.  Each  scale  of  the  spike  is  2-cleft  at  the  apex,  and  bears  a 
point  in  the  cleft.  The  flowers  are  perfect,  with  2  to  6  bristles 
instead  of  perianth,  3  stamens,  and  a  2-cleft  style,  but  there  is  no 
tubercle  on  the  apex  of  the  achene.  The  culms  of  this  plant 
spring  from  stout  running  rootstooks. 

4.  Erioph'orum  polyatochTon. 

A  common  bog-plant  in  the  northern  parts  of  Canada,  resem 
bling  Scirpus  in  the  details  as  to  spikes,  scales,  &c.,  but  differing 
chiefly  in  this,  that  the  bristles  of  the  flowers  are  very  delicate 
and  become  very  long  after  flowering,  so  that  the  spike  in  fruit 
looks  like  a  tuft  of  cotton.  The  culm  of  our  plant  is  triangular, 
though  not  manifestly  so,  and  its  leaves  are  hardly,  if  at  all, 
channelled.  The  spikes  are  several  in  number,  and  are  on  nod- 
ding peduncles,  and  the  involucre  consists  of  2  or  3  leaves. 
Culm  15  or  20  inches  high. 
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S.  Carex  IntnmeB'cens. 

The  species  of  the  genus  Carex  are  exceedingly  numerous  and 
difficult  of  study.  The  one  we  have  selected  (Fig.  4)  is  one  of 
the  commonest  and  at  the  same  time 
one  of  the  easiest  to  examine.  In  this 
genus  the  flowers  are  monoecious,  the 
separate  kinds  being  either  borne  in 
different  pai-ts  of  the  same  spike,  or 
in  different  spikes.  The  genus  is  dis- 
tinguished from  all  the  others  of  this 
Order  by  the  fact  of  the  achene  being 
enclosed  in  a  bottle-shaped  more  or  less 
inflated  sac,  which  is  made  by  the 
union  of  the  edges  of  two  inner  bract- 
lets  or  scales.  To  this  peculiar  sac 
(Figs.  5  and  6)  which  encloses  the 
achene  the  name  perhjyniuin  is  given. 
The  culms  are  always  triangular  and 
the  leaves  grass-like,  usually  roughen- 
ed on  the  margins  and  on  the  keel. 

In  the  species  under  examination 
(which  may  be  found  in  almost  any 
wet  m«?adow)  the   culm  is   some    18 
inches   high.       The  staminatc   spike 
(only  one)  is  separate  from  and  above  the   fertile 
ones,    which  are  2  or  3  in  number,  few-  (5  to  8) 
flowered,  and  quite  near  together.     TIic  pcrigynia 
are  very  much  inflated,  that  is,  very  much  larger 
than  the  achencs  ;  they  are  distinctly  marked  with 
many  nerves,  and  taper  gradually  into  a  long  2- 
toothcd  beak  fnjin  which  protrude  the  3  stigmas. 
Tlio  bracts  which  subtend  the  spikes  arc  leaf-like, 
and  extend  much  beyond  the  top  of  the  culm. 

Order  CXX.     QRAMIN'B^.     (Grass  Family.) 

Herbs  •omowhat  rosombling  thoao  of  tho  last  Order,  but 
the  culms  arc  hollow  except  at  tho  joints,  and  tho  sheaths 
of  the  l«ave«  arc  split  on  thu  npposito  sid«)  of  tha  oului  from 
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the  blade.  The  student  is  referred  to  Part  I,  section  74,  tot 
the  description  and  illustration  of  a  Grass-flower.  In  addi- 
tion to  the  terms  there  defined  it  may  be  explained  that  the 
name  ligule  is  given  to  a  thin  membranaceous  upward  exten- 
sion of  the  sheath,  and  lodicides  to  some  minute  hypogynous 
scales  usually  accompanying  each  flower. 

We  shall  give  brief  descriptions  of  representatives  of  sir 
common  Canadian  genera. 

1.  Agros'tlfl  ▼olga'rla.    (Bes-top.) 

In  the  examination  of  Timothy  it  was  found  that  the  very  nu- 
merous flowers  were  so  densely  crowded  together  as  to  form  a 
cylindrical  spike.  In  the  well-known  Grass  now  under  consider- 
ation the  flowers  forma  loose  open  panicle.  As  in  Timothy,  each 
pair  of  glumea  encloses  but  one  flower,  and  we  must  observe  that 
the  term  spikelet,  so  far  as  Grasses  are  concerned,  is  applied  to  the 
pair  of  glumes  and  whatever  is  contained  in  them,  whether  on« 
flower,  or  many,  as  is  often  the  case.  In  Bed-top  and  Timothy 
the  apikelets  are  1-flowered.  The  culm  of  our  Grass  is  from  1  to  9 
feet  high,  and  the  whole  panicle  has  a  purple  appearance.  Ob- 
serve the  very  thin  texture  of  the  paleU,  and  also  that  one  of 
them  (the  lower,  {.e.,  the  one  farthest  from  the  stalk)  is  nearly 
twice  as  large  as  the  other,  and  is  marked  with  3  nerves. 

S.  Po»  pnttensis.     (CoKMOW  Mbadow-Obass.) 

Hie  inflorescenee  of  this  rery  common  Grass  (Fig.  7)  is  a 
freenish  panicle.  The  spikelets  (Fig.  8)  contain  from  3  to  5 
flowers  and  are  laterally  compressed.  The  glumes  are  the  low- 
est pair  of  scales,  and  they  are  generally  shorter  than  the  flowers 
within  them.  Observe  the  delicate  whitish  margin  of  the  lowei 
palet  of  each  flower  (Fig.  9),  and  the  thin  texture  of  the  nppei 
one.  Count  also,  if  yon  can,  the  five  nerves  on  the  lower  palet, 
and  observe  the  2  teeth  at  the  apex  of  the  upper  one. 

S*  Bronias  secal'Iniia.      (CiiSSS.) 

A  common  pest  in  wheat  fields.  This  Grass  is  comparatively 
easy  of  examination  on  account  of  the  size  of  the  spikelets  and 
flowers.     The  apikelets  form  a  spreading  panicle,  each  of  them 
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being  on  a  long  slender  nodding  pedicel,  and  containing  from  8 
to  10  flowers.  Of  the  2  glumes  at  the  base  of  each  spikelet  one 
is  considerably  larger  than  the  other.  The 
outer  or  lower  palet  of  each  flower  is  tipped 
with  a  bristle,  while  the  upper  palet  at  letKjth 
becomes  attached  to  the  groove  of  the  ohlomj 
grain.  Observe  that  the  glumes  are  not  awned. 

4.  Trit'icnm  re'pens.    (Couoh-Grass.) 

Very  common  in  cultivated 
grounds.  In  this  Grass  tlie 
spikelets  are  sessile  on  opposite 
sides  of  the  zigzag  peduncle,  so 
that  the  whole  forms  a  spike. 
Each  spikelet  is  4  to  S-flowered, 
and  there  is  but  one  at  each 
joint  of  the  peduncle,  tho  side  of 
the  spikelet  being  against  the 
stalk.  The  glumes  are  nearly 
equal  in  size,  and  tho  lower 
palet  of  each  flower  clcjsely  re- 
sembles the  glumes,  but  is  sharp- 
pointed  or  awned.  The  Grass 
spreads  rapidly  by  running  root- 
stocks,  and  is  troublesome  to 
eradicate. 

9.  Pan'irnni  capllla're. 

(Old-witcii  Grass.) 

This  Grass  is  to  be  found 
everywhere  in  sandy  soil  and  in 
cultivated  grounds.  Tlioslicaths 
and  tlie  leaves  are  very  liairy, 
rvLt.  ft'xl  the  panicle  very  large,  com- 
pound, and  loone,  tho  pedicels  being  extremely  slcmler.  Tlio 
culm  is  from  10  to  15  inches  high.  Of  tho  2  glumes  one  is  much 
larger  than  tho  other.  Unless  you  are  careful  you  will  regard 
th«  spikolota  aa  1-floworod  ;  observe,  however,  that  iu  addition  to 
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,he  one  manifestly  perfect  flower  there  w  an  extra  paid  helow. 
/his  palet  (which  is  very  much  like  the  larger  glume)  is  a  rudi- 
mentary or  abortive  second  flower,  and  the  spikelet  may  be  de- 
scribed aa  1^- flowered. 

6.  Pan'lcum  Crns-gallt.  (Babntabd- Grass.) 
This  is  a  stout  coarse  Grass,  common  in  manured  soil.  The 
culms  are  from  1  to  4  feet  in  height,  and  branch  from  the  base. 
The  spikeleta  form  dense  spikes,  and  these  are  crowded  in  a 
dense  panicle  which  is  rough  with  stiff  hairs.  The  structure  of 
the  spikelets  is  much  the  same  as  in  No.  5,  but  the  palet  of  the 
neutral  flower  is  pointed  with  a  rough  awn. 

7.  Seta'ria  glaa'ca.     (FoXTAIL.) 

Here  the  inflorescence  is  apparently  a  dense  bristly  cylindrical 
spike.  In  reality,  however,  it  is  a  spiked  panicle,  the  spikelets 
being  much  the  same  as  in  Panicum,  but  their  pedicels  are  pro- 
longed beyond  them  into  awn-like  bristles.  In  this  plant  the 
bristles  are  in  clusters  and  are  barbed  uj^wards.  The  »pikea  are 
tawny-yellow  in  colour. 


SERIES  11. 

KLOWEBLESS  OR    CRYPTOGAMOUS 
PLAINTS. 

Plants  not  producing  true  flowers,  but  repro- 
ducing themselves  by  means  of  spores  instead  of 
seeds,  the  spores  consisting  merely  of  simple  cells, 
and  not  containing  an  embryo. 

In  the  introductory  part  of  this  work  no  reference  was 
made  to  the  plants  of  this  series,  chiefly  because  the  ex- 
amination of  them  is  attended  with  too  much  difficulty 
for  the  young  beginner.     It  is  true  that  the  structure  of 
the  Cryptogams  is  less  complicated  than  that  of  flowering 
plants,   but  the   organs   requiring    examination    are   so 
minute  as  to  put  a  proper  understanding  of  their  nature 
beyond  the  reach  of  any  but  practised  observers.  Besides, 
there  are  many  details  of  structure  and  function  with 
which  botanists  are  as  yet  but  imperfectly  acquainted,  so 
that  on  the  whole  the  better  plan  is  that  which  has  been 
adopted,  viz.:     to  study  first  those   forms  whicli  are  bet- 
ter understood,  and  which  do  not  recpiire  so  great  a  nicety 
of  observation,  and  then  to  make  an  effort  to  understand 
the  relation  between  these  lower  forms  which  are  now  to 
occupy  our  attention,  and  those  with  which  our  pruviuua 
practice  has  made  oi  more  or  less  familiar. 
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The  series  of  Cryptogamous  plants  is  subdivided  into  three 

classes,  as  follows  : — 

1.  ACROGBIVS. 

«.  AIVOPHTT£S. 

S.  THALLOPHTTES. 

The  Acrogens,  the  only  one  of  these  three  classes  to  which  we 
shall  devote  any  special  attention  here,  derive  their  name  from 
the  mode  of  growth  of  the  stem,  which  is  quite  different  from 
that  of  Exogens  and  Endogens.  In  the  Acrogens,  or  point-grow- 
ers, the  stem  is  increased  by  successive  additions  to  its  extremity 
only,  all  the  tissues  below  this  being  completed  when  they  are 
first  formed,  and  undergoing  no  subsequent  change.  This  class 
embraces  the  Ferns,  Horsetails,  and  Club-mosses,  plants  which 
in  addition  to  the  peculiar  mode  of  growth  of  the  stem  are 
eharacterized  among  Cryptogams  by  the  presence  of  vancular  as 
well  as  cellular  tissue  in  their  composition,  ffhe  pUnts  of  the 
other  two  classes,  the  Anophytes  and  the  Thallophy tes,  are  com- 
posed of  cellular  tissue  only. 

The  Anophytes  include  the  true  Mosses,  and  Liverworts, 
which  are  like  the  Acrogens  in  their  mode  of  growrth,  but,  as 
just  stated,  are  without  any  woody^tissue  whatever. 

The  Tliallopll3rtes  include  the  lowest  plants  of  all,  such  as 
Sea-Weeds,  Lichens,  Mushrooms  and  Moulds  (Fungi).  All 
these  plants  fail  to  exhibit  any  distinction  of  stem  and  leaf;  they 
consist  merely  of  an  irregular  mass  of  cellular  tissue,  the  sim- 
plest ones  of  all  being  reduced  to  a  single  cell,  a  state  of  things 
well  exemplified  ii»  the  microscopie  plant  known  as  Red  Snow. 
Cheese-mould  and  Bread-mould  consist  of  a  number  of  cells 
placed  end  to  end. 

In  all  the  Cryptogams  reproduction  is  carried  on  by  means  of 
^wres.  These  are  extremely  minute  bodies,  somewhat  similar 
in  structure  to  a  pollen-grain,  being  provided  with  a  double  coat. 
In  germination  the  inner  coat  is  protruded  and  forms  a  thin 
green  leaf-like  expansion,  with  very  minute  root-fibres  on  the 
lower  side.  On  the  sam-e  side  are  also  produced  little  cellular 
bodies  of  two  distinct  sorts,  corresponding  to  the  stamens  and 
carpels  of  Phanerogams,  and  fertilization  takes  place  in  a  man- 
ner analogous  to  that  observed  in  the  action  of  pollen.    Azm  n- 
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suit  of  fertilization  a  new  plant  is  produced  resembling  that 
which  produced  the  spore.  It  is  to  be  noticed,  therefore,  that 
while  a  true  seed  contains  in  itself  the  embryo  of  the  new  plant, 
which  is  directly  produced  in  the  process  of  germination,  a  spore 
produces  a  body  on  which  are  afterwards  developed  the  organs 
the  mutual  action  of  which  gives  rise  to  the  new  plant. 

As  the  spores  do  not  con- 
tain an  embryo,  there  is  of 
course  nothing  answering  to 
the  cotyledons  and  the  radicle 
with  which  we  are  familiar 
in  Phanerogamous  plants. 
Cryptogams  are  therefore 
also  known  as  acotyledonous 
plants,  or  shortly  acotyledom 
FKRNS. 
These  beautiful  plants  an> 
favourites  everywhere,  an^ 
we  shall  therefore  enter  into 
a  description  of  their  charac- 
teristics with  sufficient  min. 
uteness  to  enable  the  young 
student   to  determine    with 
tolerable  certainty  the  nanica 
of    such  repre- 
sentatives of 
the   Family   as 
ho  is  likely  to 
meet  with  com- 
monly. 

Fig.  10  is  a 
rc))ro8Ciitation 
of  the  common 
Polypod  Fern. 
It  may  bo  found 
in  shady  places 
almost  ovory- 
''tr.  10.      ^      '  ^"^  whoro,  growing 

for  ttxo  inont  part  od  'ookii.       Tbo  horizontal  stem,  shown  In  tho 
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lower  part  of  tho  figure,  is  a  rhizome,  which  runs  along  beneath 
the  surface  of  the  ground,  the  fibrous  roots  being  produced  from 
the  lower  side.  From  the  upper  side  of  the  rhizome  grows  the 
upright  leaf,  with  a  long  petiole  and  pinnately-lobed  blade. 
It  is,  however,  something  more  than  an  or- 
dinary leaf.  On  the  back  of  the  upper  lobes 
(the  figure  shows  the  back)  you  observe  rows 
of  dots  on  each  side  of  the  middle  vein. 
These  dots  are  clusters  of  spore-casea  or 
sporangia.  The  clus- 
tera  are  called  sort. 
The  microscope 
shows  each  sporan- 
gium or  spore-case 
to    be    an    almost      «s=r»ji«.'''**S*'>K'^psSff   J7/       ficib. 
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globular  one-celled  body  with  a  stalk  attached  to  it,  and  en- 
circled by  a  jointed  elastic  ring.  When  the  spore-case  ripens, 
the  ring  breaks  at  some  point,  and  its  elasticity  then  enables  it 
to  burst  open  the  spore-case,  which  then  discharges  its  spores. 
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Fig.  11  showB  a  very  much  magnified  sporanginm  whose  ring  haa 
broken  and  ruptured  the  spore-case.  Observe  the  veiniiig  of  the 
lobes  of  the  leaf -blade.  You  will  see  that  the  veins  do  not  form 
a  net-work.  They  are  merely  forked,  and  as  they  are  not  net- 
ted they  are  said  to  be/re«.  The  sort  or  fruit  dots  are  formed  at 
the  ends  of  the  forking  veinlets  (Fig.  12).  The  leaf  of  the  fern, 
therefore,  as  it  bears  the  fruit  in  addition  to  performing  the  or- 
dinary functions  of  a  leaf,  is  entitled  to  a  special  name.  It  will 
be  spoken  of  as  the  frond.  The  petiole  also  will  be  called  the 
stipe  and  its  continuation  through  the  frond  the  rhachis.  Fig. 
13  shows  the  peculiar  way  in  which  the  f'-ond  is  rolled  up  in  the 
bud.     Such  vernation  is  said  to  be  circinaf^. 

Fig.  14  shows  a  portion  of  the  frond  of  the  Common  Bitike 
(Pteris  aquilina).  Here  the  frond  is  severol  times  compound. 
The  first  or  largest  divisions  to  the  right  and  left  are  called  pinnce. 
The  secondary  divisions  (or  first  divisions  of  the  pinnae)  are  the 
pinnules.  The  stem,  as  in  the  Poly  pod,  and  in  fact  in  all  our 
ferns  which  have  a  stem  at  all,  is  a  rootstock  or  rhizome.  But 
here  we  miss  the  fruit-dots  or  sori,  so  couspicuous  in  our  first 
example.  In  this  case  it  will  be  found  that  there  is  a  continuous 
line  of  sporangia  around  the  margin  of  every  one  of  the  pinnules 
of  the  frond,  and  that  the  edge  of  the  pinnule  is  reflexed  so  as  to 
cover  the  line  of  spore-cases.  Fig.  15  is  a  very  much  magnified 
view  of  one  of  the  lobes  of  a  piimule,  with  the  edge  rolled  back  to 
show  the  sporangia.  Some  of  the  sporangia  are  removed  to  show 
a  line  which  runs  across  the  ends  of  the  forking  veins.  To  this 
the  sporangia  are  attached.  The  veins,  it  will  be  seen,  do  not 
form  a  net-work,  and  so  are  free,  as  in  Polypod.  Observe,  then, 
that  in  Polypod  the  sori  are  not  covered,  whilst  in  Pteris  the 
opposite  is  the  case.  The  covering  of  the  fruit-dots  is  technically 
known  as  the  induaium.  The  individual  spore-cases  are  alike  in 
both  plants.     (Fig.  11.) 

Fig.  16  shows  a  frond  of  one  of  our  commonest  Sliicld-fcrns 
(Aspidium  aorostiohoidcs).  It  is  simply  pinnate.  The  stipe  is 
thickly  besot  with  rusty-looking,  ohnlF-like  scales.  Tlie  veins 
are  free,  as  liofore.  The  sori  or  fruit-dots  are  on  the  b.ick  of  the 
upper  piuuw,  but  they  are  neither  collected  into  naked  oluHtera, 
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as  in  Polypod,  nor  are  they  covered  by  the  edge  of  the  frond  as 
in  the  Brake.  Here  each  cluster  has  an  indusium  of  its  own. 
The  indusium  is  round,  and  attached  to  the  frond  by  its  depressed 
centre  (peltate).  Fig.  17  shows  an  enlarg- 
ed portion  of  a  pinna  with  the  sporangia 
escaping  from  beneath  the  indusium. 
From  one  forking  vein  the  sporangia  are 
stripped  off  to  show  where  thej  have 
been  attached.  The  separate  sporangia 
discharge  their  spores  in  the  manner 
represented  in  Fig.  11. 

In    some    ferns    the    fruit -dots    are 

elongated  instead  of  being  round,  and 

the  indusium  is  attached  to  the  frond  by 

one  edge  only,  being  free 

on  the  other.     Sometimes 

two    long    fruit-dots  will 

be  found  side  by  side,  the 

free  edges  of  the  indusia 

being  towards  each  other,       fic.17. 

so  that  there  is  the  appearance  of  one 

long  fruit-dot  with  an   indusium   split 

down  the  centre. 

Fig.  18  represents  a  frond  of  a  very 

common  swamp  fern,  Onoclea  sensibilis, 

or  sensitive  fern.     It  is  deeply  pinnati- 

fid,  and  on  one  of  the  lobes  the  veining 

is  represented.     Here  the  veins  are  7iot 

free,  but  as  they  form  a  network  they 

are  said  to  be  reticulated.  You  will  look 

in  vain  on  this  frond  for  fruit-dota,  but 

beside  it  grows  another,  very  different 

in  appearance,— so  different  that  you  will 

hardly  believe  it  to  be  a  frond  at  all.    It  is  shown  in  Fig.  19.   It  ia 

twice  pinnate,  the  pinnules  being  little  globular  bodies,  one  of 

which,  much  magnified,  is  shown  in  Fig.  20.     You  may  open  out 

one  of  these  little  globes,  and  then  you  will  have  somethmg  like 
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what  is  shown  in  an  enlarged  form  in  Fig.  21.  It  now  looks  mora 
like  a  pinnule  than  when  it  was  rolled  up,  and  it  now  also  dis- 
plays the  fruit-dots  on  the  veins  inside.     Here,  then,  we  hav« 


evidently  two  kinds  of  frond.     That  bearing  the  fniit-dots  wo 
•ball  call  tko  fertile  frond,  and  the  other  wo  shall  cull  the  alerite 
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one.  You  must  not  look  upon  the  pinnule  in  which  the  sori  are 
wrapped  up  an  an  indusium.  Sori  which  are  wrapped  up  in  this 
way  have  an  indusium  of  their  own  be- 
sides, but  in  this  plant  it  is  so  obscure  as 
to  be  very  difficult  to  observe. 

The   spore-cases  burst  open  by  means 
of  an  elastic  ring  as  before. 

Fig.   22  represents   one  of    the  Moon- 
worts    (Botrychium    Virginicum),     very 
common  in  our  rich  woods  everywhere. 
Here  we  have  a  single  frond,  but  made  up 
manifestly  of  two  distinct  portions,  the  low- 
er sterile,  and  the  upper 
fertile.  Both  portions  are 
thrice  pinnate.    The  ulti- 
mate divisions  of  the  fer- 
tile   segment    are    little 
globular  bodies,  l)ut  you 
cannot  unroll  them  as  in 
the  case  of  the 
Onoclea.    Fig. 
23    shows    a 
couple  of  them 
greatly   enlarg- 
ed.    There  is  a 
slit   across   the 
middle  of  each, 
and  one  of  the 
slits  is  partially 
open,  disclosing 

the  spores  inside.  Each  little  globe  is,  in  fact, 
a  spore-case  or  sporanrjium.  So  that  here  we 
have  something  quite  different  from  what  we 
have  so  far  met  with.  Up  to  this  point  we  have  found  the  spor- 
angia collected  into  dots  or  lines  or  clusters  of  some  sort.  In  the 
Moonwort  the  sporangia  are  separate  and  naked,  and  instead  of 
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bnrsting  through  the  action  of  an  elastic  ring,  they  open  by  a 
horizontal  slit  and  discharge  their  spores.  In  other  ferns,  as  the 
Osmunda,  the  sporangia  are  somewhat  similar,  but  burst  open  by 
a  vertical  instead  of  a  horizontal  slit. 

Observe  that  the  frond  of  Botrychium  is  not  etrdnatt  in  the 
bud.     It  is  the  only  exception  we  have. 

We  shall  now  proceed  to  describe  the  commonly  occurring 
representatives  of  the  Fern  Family. 

Oedbe  CL    PILICES.    (Ferk  Family.) 

Flowerless  plants  with  distinct  leaves  known  as  fronds, 
these  oircinate  in  the  bud,  except  in  one  sub-order,  and  bear- 
ing on  the  under  surface  or  margin  the  clustered  or  separate 
sporangia  or  spore-cases. 

8rnopai«  of  (he  Oenera* 

SuBOKDBB  I    POLYPODIA'CE^.    (The  True  Ferns.) 

Sporangia  collected  into  various  kinds  of  clusters  called 
tori.  Each  sporangium  pedicelled  and  encircled  by  an 
elastic-jointed  ring,  by  the  breaking  of  which  the  sporangium 
is  burst  and  the  spores  discharged.  Sori  sometimes  covered 
by  an  indusium. 

L  PolTpo'dlniu.  Fniit-doti  on  the  back  of  the  frond  near  the  enda  of 
the  veina.    Ho  indiirium.    Veina  tree.    (See  Fig.  10.) 

t,  Adiau'inm.  Fruit-dota  maryinal,  the  edge  of  the  frond  being  reflexed 
ao  aa  to  form  an  indusium.  Midrib  of  th«  pinmUe$  close  to  the  tower 
edge  or  altogether  viantiwj.  Stipe  black  and  ehining.  All  the  pinnules 
distinct  and  generally  minutely  atulked.    Veins  free. 

t.  Pte'rla.  Frult-dota  marginal.  Indusium  formed  by  the  reflexed  edg* 
of  the  frond.  Midrib  of  the  pinnules  in  the  eentre  and  prominent. 
Veins  free.    Stipe  llght-ooloured.    See  Fig.  14. 

A.  Pellas'M.  Frult-dota  marginal,  covered  by  a  broad  Indusium,  formed  by 
the  reflexed  margin  of  the  frond.  Small  fema  (S-4  inchea  high)  with 
once  or  twice  pinnate  frnnds,  the  fertile  onea  rery  much  like  the  sterile, 
but  with  narrower  diviaioiia.  Stipe  brown  and  shining,  darker  at  tha 
baa*. 

$,  Aapla^nlani.  Fmlt-dota  elongated  on  relna  on  tha  back  of  the  plnnulea, 
but  only  on  the  upper  tido  </  the  vtin.  Ifulutium  attacked  to  the  veim 
ky  MM  edge,  tha  other  edge  free.    Valna  fraa. 
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&  Mcolepen'drinin.  Fruit-dots  elongated,  oeeurritig  in pairt  en  eontigu- 
oug  veinUtt,  the  free  edges  of  the  two  indusia  facing  each  other,  so  that 
the  sori  appear  to  be  single,  with  an  indusium  split  down  the  centre. 
Veins  free.  Frond  nmple,  ribbon-thaped,  about  an  inch  broad,  gener- 
ally wavy -margined. 

7.  Caiiipioxo'rua.    Fruit-dots  elongated,  those  near  the  base  of  the  mid- 

rib double,  as  In  Scolopeiidrium ;  others  single,  as  in  Asplenium. 
Frondt  simple,  ^  or  }  of  an  inch  wide  at  the  heart-shaped  base,  and 
tapering  into  a  long  and  narrow  point ;  growing  in  tufts  on  limestone 
rocks,  and  commonly  rooting  at  the  tip  of  the  frond,  like  a  runner. 
Veins  reticulated. 

8.  Phtgop'teria.    Fruit-dots  roundish,  on  the  back  (not  at  the  apex)  of 

the  veinlet,  rather  small.  Indiisium  obtoUte  or  none.  Veins  free. 
Fronds  triangular  in  outline,  in  one  species  twice-pinnatifld,  with  a 
winged  rhachis,  and  in  the  other  in  three  petioled  spreading  divisions, 
the  divisions  once  or  twice  pinnate. 
0  AHpid'ium.  Fruit-dots  round.  Indusium  evident,  flat,  orbicular  or 
kidney-shaped,  fixed  by  the  centre,  opening  all  round  the  margin.  Veins 
tree.  Generally  rather  large  ferns,  from  once  to  thrice  pinnate.  (See 
Fig.  16.) 

10.  Cyatop'terls*    Fruit-dota  round.    Indusium  not  depressed  in  the  cen- 

tre, but  rather  raised,  attached  to  the  frond  not  by  the  centre  but  by 
the  edge  partly  under  the  fruit-dot,  and  generally  breaking  away  on  the 
side  towards  the  apex  of  the  pinnule,  and  becoming  reflexed  as  the  spor- 
angia ripen.    Fronds  slender  and  delicate,  twice  or  thrice  pinnate. 

11.  Strulhlop'terla.    Fertile  frond  much  contracted  and  altogether  un- 

like the  sterile  ones,  the  latter  very  large  and  growing  in  a  cluster  with 
the  shorter  fertile  one  in  the  centre.  Rootstock  very  thick  and  scaly. 
Fertile  fronds  simply  pinnate,  the  margins  of  the  pinnn  rolled  back- 
wards so  as  to  form  a  hollow  tube  containing  the  crowded  sporangia. 
Very  common  in  low  grounds. 

12.  Onocle'a.    Fertile  and  sterile  frond*  onlika.   (See  FIga.  18, 10, 20  and  21 

and  accompanying  description.) 

SuBORDBB  n.    OSM  U  N 1) A'CB^. 

Sporangia  naked,  globular,  pedicelled,  reticulated,  opening 

by  a  vertical  slit. 

18.  Onmun'da,  Fertile  fronds  or  fertile  portions  of  the  frond  much  con- 
tracted, bearing  naked  sporangia,  which  are  globular,  short-pedicelled, 
and  opening  by  a  vertical  slit  to  discharge  the  spores.  Frond  tall  and 
apright,  once  or  twice  pinnate,  from  thick  rootstocka. 
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SuBOKDER  m     OPHIOGLOSSA'CEJ53. 

Sporangia  naked,  not  reticulated,  opening  hy  a  horizontal 
slit.     Fronds  not  cirdnate  in  the  bud. 

U.  Botrycli'lain.  Sporangia  in  compound  spikes,  distinct,  opening  by  a 
horizontal  slit.  Sterile  part  of  the  frond  compound.  Veins  free.  (See 
Figs.  22  and  23.) 

1.    POLYPO'DIUM.    PoLYPOD. 

P.  Vulga're.  Fronds  evergreen,  4-10  inches  long,  deeply  pin- 
natifid,  the  lobes  obtuse  and  obscurely  toothed.  Sori  large. — 
Common  or  shady  rocka. 

a.     ADIAWTUM.     Maidenhaib. 

A.  peda'tum.  Stipe  upright,  black  and  shining.  The  frond 
forked  at  the  top  of  the  stipe,  the  two  branches  of  the  fork 
recurved,  and  each  bearing  on  its  inner  side  several  slender 
spreading  divisions,  the  latter  with  numerous  thin  pinnatifid 
pinnules  which  look  like  the  halves  of  pinnules,  owing  to  the 
midrib  being  close  to  the  lower  edge.  Upper  margin  of  the  pin- 
nules cleft. — Common  in  rich  woods. 

3.     PTB'RIS.    Bbakb.    Bbackjcm. 

P.  aCLnili'na.  Stipe  stout  and  erect.  Frond  large  and  divided 
into  3  large  spreading  divisions  at  the  summit  of  the  stipe,  the 
branches  twice-pinnate,  the  pinnules  margined  all  round  with 
the  indusium.     Common  in  thickets  and  on  dry  hill-sides. 

4.     PELIiAJ'A.     Oi^iff-Bbakb. 

p.  gra'cUiS.  Fronds  3-6  inches  high,  slender,  of  few  pinnn, 
the  lower  ones  once  or  twice  pinnatifid  into  3-5  divisions,  those 
of  the  fertile  fronds  narrower  than  those  of  the  sterile  ones. — 
Shady  limestone  rocks  ;  not  common. 

5.     ASPLUNIVM.     Splbirwost. 

1.  A.  Trichom'anes.  A  very  delicate  little  fern  growing  in 
tufts  on  shaded  olifls.     Fronds  8-6  inches  long,  liuuur  in  outline 
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pinnate,  the  little  pinnae  oval  and  unequal-sided,  about  ^  of  an 
inch  long.  The  stipes  thread-like,  purplish-brown  and  shining. 
This  species  is  evergreen. 

2.  A.  thelypteroides.  Fronds  2-3  feet  high,  pinnatf,  the 
pinnse  linear-lanceolate  in  outline,  3-5  inches  long,  deeply  pin- 
natifid,  each  of  the  crowded  lobes  bearing  3-6  pairs  of  oblong 
fruit-dots. — Rich  woods. 

3.  A.  angustifoliam.  Fronds  simply  pinnate,  somewhat  re- 
sembling Aspidium  acrostichoides,  but  very  smooth  and  thin,  and 
larger.  Pinnse  crenulate,  short-atalked.  Fruit -dots  linear, 
crowded. — Rich  woods;  not  common. 

4.  A.  Filiz-fOB'mina.  Fronds  1-3  feet  high,  broadly  lanceo- 
late in  outline,  tirice  pinnate,  the  pinnae  lanceolate  in  outline,  and 
the  pinnules  confluent  by  a  narrow  margin  on  the  rhachis  of  the 
pinna,  doubly  serrate.  Indusium  curved,  often  shaped  some- 
thing like  a  horse-shoe,  otoing  to  its  crossing  the  vein  and  becoming 
attached  to  both  tidea  of  it. — Rich  woods. 

6.    SCOIiOPBN'DRnJSI.    Habt's  TomoUB. 

5.  Vulga're.  Frond  simple,  bright  green,  a  foot  or  more  in 
length,  and  an  inch  or  more  in  width. — Shaded  ravines  and  lime- 
stone clifiEa ;  not  very  common. 

t,    CAUPTOSO'RUS.    Waldng-Lia*. 

0.  rhizophyllus.  A  curious  little  fern,  growing  in  tufts  on 
shaded  limestone  rocks.  Frond  simple,  with  a  very  long,  narrow 
point. — Not  very  common. 

•.    PHKOOP'TKRIS.    BaxOH-FxBN. 

1.  p.  polypodioi'des.  Fronds  triangular,  longer  than 
broad,  4-6  inches  long,  hairy  on  the  veins,  twice  pinnatifid,  the 
rhachis  winged.  The  pinnae  sessile,  linear-lanceolate  in  outline, 
the  lowest  pair  deflexed  and  standing  forwards.  Fruit-dots  small 
and  all  near  the  margin.  Stipes  rather  larger  than  the  fronds, 
from  a  slender,  creeping  rootstalk. — Apparently  not  common, 
but  growing  in  rich  woods  near  Barrie,  Ont. 
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2.  P.  Dryop'teris.  Fronds  broadly  tariangnlar  in  ontlina^ 
primarily  divided  into  3  triangular  spreading  petioled  divisions, 
smooth,  the  three  divisions  once  or  twice  pinnate.  Fronds  from 
4  to  6  inches  wide.  Fruit-dots  near  the  margin. — Rich  wood* ; 
common.    Whole  plant  delicate,  and  light  green  in  colour. 

«.    ASPIDIUM.    SmxLD-FBBH.    Wood-Fbbs. 

•  SUpe*  not  chaffy. 

1.  A.  thelyp'teris.  Fronds  tall  and  narrow,  lanceolate  in 
outline,  pinnate,  the  pinna  deeply  pinnatifid,  nearly  at  right 
angles  to  the  rhachis,  linear-lanceolate  in  outline,  the  margiiu  of 
the  lobes  strongly  revolvte  in  fruit.  Stipe  over  a  foot  long,  and 
usually  longer  than  the  frond. — Common  in  low,  wet  places. 

2.  A.  Novetoracen'se.  Fronds  much  lighter  in  colour  than 
the  preceding,  tapering  towards  both  ends,  pinnate,  the  pinnsa 
deeply  pinnatifid,  much  closer  together  than  in  No.  1,  and  not  at 
right  angles  with  the  rhachis.  Veins  simple.  Lower  pinn» 
abort  and  deflexed. — Swamps. 

•  •  Stipes  Chajg)f. 

3.  A.  spinulo'siim.  Stipes  slightly  chaffy  or  scaly.  Fronds 
large,  ovate-lanceolate  in  outline,  tunce  pinnate,  the  pinnule* 
deeply  pinnatifid  (nearly  pinnate),  and  spiny-toothed.  Finns 
triangular-lanceolate  in  outline.  The  variety  intermedium, 
which  is  the  commonest  in  Canadian  woods,  has  the  few  scales  of 
the  stipe  pale  brown  with  a  darker  centre,  and  the  lovomr  pinna 
unequal-sided. — Bioh  woods,  everywhere. 

4.  A.  crista'tum.  Stipes  chai!y  with  broad  scales.  Fronds 
large,  linear-lanceolate  in  outline,  once  pinnate,  the  pinnss  deeply 
pinnatifid,  the  upper  ones  triangular-lanceolate  in  outline,  tlie 
lower  considerably  broa<ler,  the  lobes  cut-toothed.  Fruit-dots 
large  and  conspicuous,  halj-way  between  the  midrib  qf  the  lobe  and 
the  margin. — Swamps. 

6.  A.  Qoldia'num.  A  fine  fern,  the  large  fronds  growing 
in  a  circular  duster  from  a  chaiTy  rootstook.     Frond  ovate  or 
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«vate-obIong  in  outline,  once  pinnate,  the  pinnae  deeply  pinnati- 
fid,  6-9  inches  long,  broadest  in  the  middle,  the  lobes  slightly 
scythe-shaped,  finely  serrate.  Fruit-dots  large,  near  the  midrib 
fif  the  lobe. — Rich  moist  woods. 

6.  A.  marginale.  Stipes  very  ohaSy  at  the  base.  Fronds 
Avate-oblong  in  outline,  twice  pinnate,  the  pinnse  lanceolate  in 
outline,  broadest  above  the  base.     Pinnules  crenate-margined. 

.Fruii-dott  large,  close  to  the  margin. — Bich  woods,  mostly  on  hill- 
sides. 

7.  A.  acrosticlioi'des.  (See  Figs.  16  and  17  and  accompany- 
ing description. ) — Rich  woods,  everywhere. 

8.  A.  LoncM'tis.  Not  nnlike  No.  7,  but  the  fronds  are 
narrovoer  and  longer,  more  rigid  and  with  hardly  any  stipe.  Pin- 
nae densely  spinulose-toothed. — Apparently  not  common,  but 
plentiful  in  rocky  woods  west  of  Collingwood,  Ont. 

10.    CTSTOPTBRIS.     Bljlddkb  Fxbh. 

1.  0.  bulbif  era.  Frond  large  (1-2  feet),  narrow  and  very 
•delicate,  twice  pinnate,  the  pinnse  nearly  at  right  angles  to  the 
rhachis.  Rhachis  and  pinnae  usually  with  bulbUta  beneath,  Pin- 
(iules  toothed. — Shady,  moist  ravines. 

2.  C.  f^a'gilis.  Frond  only  4-8  inches  long,  with  a  stipe  of 
the  same  length,  twioe  or  thnoe  pinnate.  Rhachis  winged. — 
ShAdyolifb. 

tt.    STRUTUIOPTERIS.    OsTBiCH  Fbbii. 

S.  Oerman'ica.  Sterile  fronds  with  the  lower  pinnae  gradually 
much  shorter  than  the  upper  ones.  Pinnae  deeply  piunatifid.— 
Common  in  low,  wet  grounds  along  stream  i. 

19.    OBTOCliE'A.    SBNsrrrrB  Fum. 

O.  sensibllls.  (See  Figs.  18, 19, 20  and  21,  and  accompanying 
4«acriptioa.) — Common  in  wet  grounds  along  atreaoia. 
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13.  OSMUN'DA.     Flowebino  Fzbn. 

1.  0.  regalis.  (Flowekinq  Fern.)  Fronds  twice  pmnaw, 
fertile  at  the  top,  very  smooth,  pale  green.  Sterile  pinnuica 
oblong-oval,  finely  serrated  towards  the  apex,  1-2  inches  long, 
either  sessile  or  short-stalked,  usually  oblique  and  truncate  at  the 
base. — Swamps,  along  streams  and  lake-margins. 

2.  0.  Claytonia'na.  Fronds  large,  once  pinnate,  pale  green, 
densely  white-woolly  when  unfolding  from  the  bud,  with  fertile 
pinnce  among  the  sterile  one*.  Pinnsa  deeply  pinnatifid,  the  lobes 
entire. — Low  grounds. 

3.  0.  cinnamo'mea.  (Cinnamon  Fkbn.)  Fertile  Jronds  dis- 
tinct from  tJie  sterile  ones,  contracted,  twice  pinnate,  covered  with 
cinnamon-coloured  sporangia.  Sterile  fronds  rusty-woolly  when 
young,  smooth  afterwards,  once  pinnate,  the  pinnae  deeply  pin« 
natifid.  The  long,  sterile  fronds  in  a  cluster,  with  the  fertile 
ones  in  the  centre. — Low  grounds. 

14.  BOTRTCH'IUai.     MOONWOBT. 

1.  B.  Virgin'icum.  (See  Figs.  22  and  23  and  accompanying 
description.) — Rich  woods,  everywhere. 

2.  B.  lunarioi'des  is  occasionally  found.  It  is  easily  distin- 
guished from  No.  1  by  the  sterile  portion  of  the  fiond  being  long- 
petioled  instead  of  sessile. 

Obdeb  on.    EQUISETA'CEiE.    (Horsetail  PAraLY.) 

We  shall  confine  ourselves  to  the  description  of  a  single 
species  of  the  geuus 

EdUlsS'TUBl,  Tbb  Onlt  Gbnus  or  tbb  Obdbb. 

Rg.  24  is  a  view  of  the  fertile  stem  of  Bqdisktum  arvkksr. 
the  Common  Horsetail,  of  about  the  natural  size.  It  may  bo 
observed  early  in  spring  almost  anywhere  in  moist  sandy  or 
gravelly  soiL  It  is  of  a  pale  brown  colour,  and  in  place  of  leaves 
tbers  is  at  each  joint  a  sheath  split  into  several  teeth.  At  tlie 
summit  of  the  stem  is  a  sort  of  oouioal  catkin,  made  up  of  a  iuige 
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number  of  six-sided  bodies,  each  attached  to  the  stem  by  a  short 
pedicel.  Each  of  these  six-sided  bodies  turns  out,  on  examina- 
tion, to  be  made  up  of  six  or  seven  sporangia 
or  spore-cases,  which  open  down  their  inner 
margins  to  discharge  their  spores.  Figs.  25 
and  26  are  enlarged  outer  and  inner  views  of 
one  of  them.  The  spores  themselves  are  of  a 
similar  nature  to  those  of  the  Ferns,  and  re- 
production is  carried  on  in  the  same  manner ; 
but  each  spore  of  the  Horsetail  is  furnished 
with  four  minute  tentacles  which  closely  en- 
velope it  when  moist,  and  uncoil  themselves 
when  dry.  The  use  of  these  tentacles  is  not 
known. 

The  fertile  stems  will  have  almost 
withered  away  by  the  time  the 
sterile  ones  appear.  These  latter  are 
of  the  same  thickness  as  the  fertile 
ones,  but  they  are  very  much  taller 
and  are  green  in  colour.  Observe, 
also,  the  grooving  of  the  sterile  stem, 
and  the  whorls  of  4-angled  branches 
produced  at  the  nodes. 

Obdeb  cm.     LYCOPODIA'CE-Sl.    (Club- 
Moss  Family.) 

Chiefly  moss-like  plants ;  often  with  long 
running  and  branching  stems,  the  sporangia 
solitary  in  the  axils  of  the  mostly  awl-shaped 
leaves. 

1.  Liycopo'dlnm.  Spore-cases  of  one  kind  only, 
in  the  axils  of  the  upper  awl-shaped  leaves  ;  2- 
valved,  kidney-shaped.     Chiefly  evergreen  plants. 

2.  Sclaginel'la.  Spore-cases  of  two  kinds :  one 
like  those  of  Lycopodium,  containing  very  minuta 
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spores,  the  others  3-4  valved,  and  containing  a  few  large  spores. 
The  two  sorts  intermingled,  or  the  latter  in  the  lower  axils  of  the 
spike.     Little  moss-like  tufted  evergreens. 

1.    liTCOPO'DiUM.    Clot  Moss. 

1.     L.  Inci'dulnm.    Stems  4-8  inches  long,   tnfted,  2  or  3 

times  forking.  The  leaves  forming  the  spike  not  different  from 
the  others  on  the  stem  ;  all  spreading  or  reflexed,  sharp-pointed, 
serrulate,  dark  green  and  shining. — Cold,  moist  woods. 

'2.  L.  anoo  'tinum.  Stems  creeping,  1-4  feet  long.  Branches 
4-9  inches  high,  once  or  twice  forked.  Spike  sessile,  the  leaves 
of  it  yellowish  and  scale-like,  ovate  or  heart-shaped,  the  others 
spreading  or  reflexed,  rigid,  pointed,  nearly  entire,  pale  green. — 
Cold  woods. 

3.  L.  dendroi'deum.  (Ground  Pink.)  Rootstock  creeping 
underground,  nearly  leafless.  Stems  much  resembling  little 
liemlocks,  6-9  inches  high  ;  numerous  spreading  branches  with 
shining  lanceolate  entire  leaves.  Spikes  nearly  as  in  No.  2,  4-10 
on  each  plant. — Moist  woods. 

4.  L.  clava'tum.  (Club  Moss.)  Stem  creeping  or  running 
extensively.  Sjnkes  mostly  in  pairs,  raised  on  a  slender  peduncle 
(4-6  inches  long).  Leaves  linear,  awl-shaped,  bristU-tipptd. — 
Dry  woods. 

5.  L.  complana'tum.  Stem  creeping  extensively.  Branehet 
flattened,  forking  above.  Leaves  awl-shaped,  small. — Dry 
woods  ;  mostly  with  evergreens. 

».     HBLAOIIVBiyiiA. 

S.  Bnpes'tlis.  A  little  moss-like  evergreen,  growing  on  ex- 
posed rocks  in  dense  tufts  1-3  inches  higli.  Leaves  a  vl-shaped, 
with  a  grooved  keel,  and  tipped  with  a  bristle.  Spikes  4-cornered. 
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